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(54) LIQUID CRYSTAL DISPLAY DEVICE AND PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve cooling 
efficiency and to consequently optimize a radiation 
effect by improving the form of packaging a liquid crystal 
panel. 

SOLUTION: The liquid crystal panel has a flat 
rectangular shape consisting of plane sections 
constituting an incident surface and exit surf ace? of the 
light radiated from outside and end face sections 
enclosing these sections and functions as a light valve 
to modulate the incident light and to emit the modulated 
light. An outer frame 2 has a frame shape constituting 
side walls 23S and 23B enclosing the end face sections 
of the liquid crystal panel. The liquid crystal panel 
elevated in temperature by irradiation with light is cooled 
by receiving the cooling air blasted from the outside 
toward the outside surface of the side walls 23B on the 
lower side. The outer frame 2 is formed with air guiding 
paths 22 for guiding the cooling air blasted from the 
outside to the internally housed liquid crystal panel. Fins 
for radiation may also be formed at the side walls 23S and 23B. The surface area for the 
radiation may be enlarged by forming stripe-like grooves at the side walls 23S. 
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A*fbfc*£,?fcLB£r, ig»5 7- 2 2 3 lC|6jttTK!t-f-5 «fc 5 fcfcoT^So 5 7— 2 2 3 H tilt? 

7-2 2 l fcioTSStSix, y U-UVX2 2 2 LTA*t Lfc#£,7fc L B h 1 0 Bldfalt 

XKlf1-5J:5(-^oTV^c OBH 5 7- 2 2 3 K £oTK*f S*C 7 4 K U"V 

X2 2 4BSr^LTA*tUfcWfe7tLBSr; B<ft«*tel£ fCffi»«J»CjEP|-f 5«HeSrWL"CV^.- 
[0 0 2 3] 

:C7'Di;i^200lt j£fc, #£3fcLR, i^fe3tLG*5j;TJ 5 #fe7tLB(D3t8S* 5 ^^fi:Bi-x 3ocofe3tL 
R, LG, L B Sr^t5i«e$rf tfci> n y XA 2 2 6 5:1 V ^. r ©7*n v^x ^ (i, £fc, ^d^t" 
yXA2 2 6*»fem4t$*tfc-&J*3tSr, *9 y->-2 2 8lC|6](tTgSti-5fcfe<DSWwvX2 2' 7 «H»*.T^5. 
^0*7^X^2 2 6(1 3 o©A#tE 2 2 6 R, 2 2 6 G, 2 2 6Bt, -o©fliMffi2 2 6 TtSr^ LTV^„ 
A*tfln2 2 6Rfcn JRMtijfexs? M o Ri»fefflW*nfc*fe3tLR^A*ti-5 J: Sfc'^-aTV^. Alt ffi 2 2 
6 Gi'fl ttft**3L=y M 0G^6>miltSJxfc^7tLGd5AAti-?>J:5{w^oTt>5. A£tffi2 2 6B»i«, 

h 1 0B*»fetMt$axfcHfft3tLB*S7Jt-t-5J:5fc*orv^a. ^o7.7°yXA2 2 6H AMB 
2 2 6 R, 2 2 6G, 2 2 6 GfcA*t Lfc 3 oOfeJtSr-frfiaUTtWtffi 2 2 6 T*»bttJlrt-5. 



1#B3 2004-45680 



(17) 

[0 0 2 4] 

K*9ltrtb*bTV^S. "BSOWCtt, H4SfMfi6-W6*^n yi- (/UXA) 2 2 6 fcfl 0 tttt 

*l*»P3i»bttlS*H5J*4P»«:v Alt{l!l©{13ttg7^f B ^^>'V©AMMJ : Sr^4Pi-Sc 
»U »2i»»Pi»bttjeS*b*iWP»fi, «*^/!/OtMtiB«W**^ny^ 2 2 6 ( 

[0 0 2 5] 
[0 0 2 6] 

KAi&te&i&m m&zfn it* ? ? (D^mm^mm lt^s. mum****' 1 ©A*tffiMfttfmwffiWfc»i*:h.«x# 

^7^12 1, 1 2 m-fhtlX^Z. ;^.^-#7^12 1, 1 2 2 tt**©j&&»f ^45='^ 

1, 1 2 2»i^#-t-5d s s rov?^i?^©Slt)t^«:rnb©*^— 1 2 1 , 12 2©»?)7 ! 7t-* 

/V©J&«SriW3eUT^fflSrifT/i:oTI,v5; U^-Uy* 1 2 2 kW^xmm 1 0-2 tOKtM'4iS 

[0 0 2 7] 
[0 0 2 8] 
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(18) 

[0 0 2 9] 

©EBfclfi, fcf<ttffl!©jra?L2 1 T, 2 1 BtfRI*£>JvCb*2. atttt, ±{fl!l©->tf©P;ji?L 2 1 T t TiRI©-** 

fl£*©*#2©ffiMfeW:» *(?©#Aa»fe?fripm#t^$irfc»£\ Cl©;££PJlU4fl-#2 ©fl«fc J:oTttto3gS;hJ& 
[0 0 3 0] 

«»i:S*i/T#fc. ftiPffl©7 7 y^«I^*/vST'©»tt©ft»W, ^#©*B«©fi±<b 

#2©«-ettCA^ /<*/HBfcSM«!>K:Wft*K4v\ *H16^«8f4^©T*(fi]d^©?^iP®iSr, 

0*©flfl»JfcfcWSL-Ci^*. ^»©BfT*l^l!:»UT9 0fti/j:5*i6i©fla»4«*BOIS{U ^tWiOS, 
^(6]©ffiija»4^ff<i-S 0 £©«#£«» ^m^i*Sria©5^JcfiiJ«-f-^#^#©f!fc®i: x t- h-»-^ t LT© ' 

[00 3 1] 

:5t-#2©fe&©{WS2 3 S\ZfeoXmm&2 2 SrKttT-l^S. -t©^>>.T*©fi!IS2 3 BOKHK, 3UH&2 2 ©A 
p£fcaMDt>L<l±#^#'«MR»t-C^S. 2 2 -SrSmsr t "C, ^Pn©*[6]^^SPm^A9 , 

/^^©^f^^XSSrESfftai-fa^i^^rtBi^CS. {§.U i»miS©AD«ria:»tfcrtT» T52©<B!l^2 3BW4 
E3j(SX»^if*jrii?L*rK»t5iiaS'^#«iV^ b^L, T2Z©«fi£2 3 BfcttJ|iI?L2 1 M^^JxTV^©^ 
, ±ia©-*f©»ii?L2 1 Tt-g-^-tirT, =jfeS»3ftSpTIBtt#te*oTV^. 
[0 0 3 2] 

*§<g\ JTSJL2 l.M©«S-*s, ±22©Jtii?L2 1 Tfc:Jfc'*»< 
[0 0 3 3] 

111 9 (4, H'7 fc* LfcSBKWi: B 8 t'^: UfcSOt09©ST*a-C*>*. R«4=j6£#tW#2 SrT'n S^** 

[0034] 

HI O©HJ£0iJf4. Tia^a^HfiffiiJ^2 3 B©>t-Ekl«®®2 4&IS:ttT^2>. • T52 ©{SOU 2 3 B K*i»4 
[0 0 3 5] 
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(19) 

4 u ^# 2 ©^AfC^tti UTV^. 
[0 0 3 6] 

El 1 2 ©Hl£0!ltt. [211 0©mS«oSE»-cas>5. El 0roHJSi?y-Cj8fflLfcE^O^D5 2 4Ttt^*Pmro(fi]#Sr 
[ 0 0 .3 7 1 

El l 3©36»«tt:» TiB©«S2 3Bfc«*[ffi2 4*Rtf, XtC-t^ t»(D7-02 5 4o.TV> 
5 0 7^>-2 5&tt.fc*3SJa«rXtt*Tia©ffl!B8 2 3 B©«WBBfcR»t5 r. £ "C, fr*P8b*£iS«>.5 r i a* pltg-Cifc 

» ^m^i»^-S-i3*T7^ V2 5trRi?5tt£UTt>J:v\ ' 
[0 0 3 8] 

014©3»fc«H\ S*WfclSl 3<DmMmtmmx°hZ>&. Tffl©(IMi2 3BfcRttfc«#ffi2 4Cas, Ei^-ett 
[0039] 

©i@Jni5 o < C£-c±#Lfc©fc:>etU mi l ©IU£0!|-e(iJfiJt 

ofcUBBHl 3ftl«ai 4 OlBKWe, tfi£<£M8b*W: 1 . 3%-Cfcofc. 
[004 0] 

tt£$ivcv*&v\ fit, *l^»tt^»±^o»*K»LT^a^afc5*iB«fti«Jp$*, £A-?r»iPSS* 

[0 04 1] 

ei ©jwswtt; ^#2 ©£ja&tj5*iaK{asi-5{a^ 23s omtrnte; v»2 6 v«lx« x + ^-r t^© 
©®a©i. nga»b3fg©©B-e, »^L<fii. 3{ga»bi. 7te.-cfc3, w*ua» y-r h/a©&S!ffrifc© 

&SU:;*?>r K««*f+JB"f-*nt/j:<^j«"e#5 1 t»©K:i8^LT*i5» h 5 4 7Vt<om*&m UrCV^S 
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(20) 

[0 0 4 2] 

#Eg£©i£2 6 LSrllLTV^. Ell 8W^J60!|{i, .BWE* 5 )S^*<D«2 6 Cfc^ffl LT^S, II 9 ©HJS^J 
»4, &§!©}«H2)?)KJ;5fl|2 6 RSrSUBLTl^S,, *ffi/4S¥*t&4§-&i Jtt& U HI 1 6 W*^!lT-tt*Sa^ i . 3 
{£fc#oT^5 0 X, Ell 7<DHJfe0ijT*f4*Sa^2^-T-fc2>„ 
[0 0 4 31 

SCCfcWU Hi 9fc*bfcStK6W©^9^««*BSaftB:4 7. 8tffcofc ( 
[0 0 4 4] 

[0 0 4 5], 

02 0l4*|?Jt3»*O— 5llS«l*S%b-CJ3 9, (A) ttKWBL. (B) tt^tEHlT'feSo ' H5H-**fc, }t#Xy X 
A2 2 6(D = ffiW4, *iV^^tS6^LTRGB=lSfet^Jti:Lfc^ft^a=s, h 1 OR. 10G, 10B 
dS#9tttt£>;h/0>$ 0 (A) r, SWS^yHOBKIItSi, =«©jr»*L2 1T, 2 1 T,' 

'2 1M£r/B^T, H^I^J: 9®fli£6l£&9tttf ^HT^o St^«6»i. fobii 1 i:»)t^yXA2 2 6 t- 
#fc4oTV^4. ^M*2©rt«BKif±«ft>-«^«sj|jijtt$ix-C*J9., Ai^«*»'feJli^D9«3■e«I^tji4i^■CV^5 0 

ffiJIS©^1-dSt-tJ , &^Iffi©7W>'2 5 B*S!t!J#ltfeiXTV''5<, . • 
[0 0 4 6] 

. (B) fc^-ffcfc* M 0 R, 1 0 G. 1 0 B <Dftifc<DtEmRXfiftm\ZtiL&1rZ>m&tlZ& 9 tttf b 

9, 7 ^2 5 S*-e^»fc^#2©n»(BW2tt» 3fc¥Xy XA 2 2 6 ©— 2Z©«W 1 i 9 fcl£< 8te £ i#*TIB 
T-fcSo -fft;b*>, ft^Xy XA2 2'6©^-jfeSrt£*:i-5r . WMA^=- v h©iij&fttf:&iafclSf»*fc* 
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(21) 

[0 0 4 7] 

Tir/fctt#Z$rtf&}gJfl^3;i£fcJ:0, »SH4tB4:««>fc 3. iOJWfttt, ftSfltfeJ&tf fc«»t"C4< , 

2 ©{^«tofc# 5 K—bisyfb UT©ttffitS*-t-5ii:3JS-e#*. S^£»0#5rt 

#©7tMK#IS|-©»&, 7^ V 2 5 SOflftA<tt4 SR^ffS U»#, 9 3 Of^t, 6 OflE©«&fflT?R£ 

[0 0 4 81 

13 2 1 fit, ***»«ott©3tlS«S:3rt«3CW<£#«SBlTa!)'5. K2 0K*L1t&v9BiMkj#&t&1&»l£ttM 

£74 V2 5 Sfc^j£L*ffi»fcfe*LT;&it&&<EiiLT^5. Z(D7 j V2 5 Sf±, ^#2©^*»6>^ffi!lfc[Bj*» 

1 0 G<Dftmz.Mf&£1n1t7 4 * 2 5 S tA9ffltr#K^J&£;h/0^o 7^25 S#A9iffiA/-ei/'>3as#Z#Mg 

v«rK.»tfcfl|Jfet?*>5 0 3fef^yXA 2 2 6 £-£if3t#:/n v *{ftft*K:f?& 5®JtPfi©P*^£ ft bft 

M OR, 10G, 10B©fp5®^ hl'-v'gy^^,, 
[0 04 91 

4-*T«*lJffl$tuTV^ftd^ofc^H©*3i^i««ft*»^^il*^^5«l-ftoT#.TV>5„ *Hffi?Klitt, 7u*S 
[0 0 5 0] 

immmmrmi - 

H2 2tt>-#l!B^»lfi©«ft*Sll&:WC-fa*, tt*0^»J»«Sr«SM?jKl*toLfc#%|2|-C*)5. MXn^ 

KM$)%:i>mb1nZ>c L/&>Lft2S?>. 02 2 (c* bfc^*co«5t-e(i, *M$2 ©2£®;£ftK*fffi1-5flij|i2 3 B^, 
tftoTl^S. »SafcJ:5+^fti^a***ii»ftV^»trft<,-^20fl«e2 3B©ffl#-e»i;fe3S 
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(22) 

[0 0 5 1 ] 
[00 5 2] 

023*4. *mMrm<n-^Mm*7*vx^z> 0 *mmwn, ^2\z.wmtcm^mconm^i2 i t, 2 it, 2 

MtU ^-#@5£c0^ttH,^^fr5<, ^5!?0^#2©^}'^:»te5ixTV^^^^Kiii?L (0!l;U4"0 2 2 <£>R 
ii?L2 1B, 2 1 B) ©ftfflBWliv ^#B^^t-EI^^T-t>!t^-e#5#^i-5^Tfo5*5 x HKIK:f4»iI?L 
21T. 21T, 2 lM?rfflV*Zi^T?tWftf5^, *M"C+^t?fc5i:f x.5, 0 2 3 <Dff24fc t -5 ^ 
tT\ ft4PJS.^TjaWffi!lM2 3 B -?gMaS£;h,ft < ft5 8 #i^f4CS{;:£<5T£a& 0**32 £>(« 2 3 B \Z 

[0053] 

iU2 4j4, ®2 3\z^vtcmmmmm<Dmu^mm^Ltcm^.mxh?>. mm2 3 B©^s»d^$^fccB 

ftgfi8 0SE*Ttt5. fVfc2<DMm2 3 BK*Jt7 3 8 OS^iOM&lSrifofflyEB (4, t©ffi«^^^|fffA 
CD2 5%£Jl.Ti:i-5o cm&m*mK8 0««Ji^Lfc*a-, ^4PJSl©^iailt)5r«ift'Ji--5^i:f4T^^v\ X, & 
8 OSSr^LTiS^-r^o' X, ^m*[6]{C*f LT8 0 «^±»ffl»® B OliS:^#SK»fBf A© 

[0 0 5 4] 

02 5<DnmMte. ^#2WTa»Cffigi-5(WS2 3 B©«^R»i LfctWCfc^ Rffi^it5wtt 
5a^aj[^5. 0 2 6 tf>|fe&S09f4, ^#2©T32tw{4gi-5<B9ffi2 3 B©^Ikftaiffl07-fV2 5 =SrimT^-5„ 

#7-rv2 5©M»±, *ja*ipnc» urease (tKiiRW) tt?.. *ni£09©^»ci-5 - 1 -e, 

o rixKJ:'?, 7-Y >2 5<D^^b^:5riSfeSr i^-et5 o 0 2 7 ©HJ(&09»4, TfflcOlSlIM 2 3 B (D^-ffi^r Cffi^ 
4*i:U JEfcaoTU^Sjra?L2 lM©jfi»*-CCDB»*tSrJfia!Uri^5. Zti\zH*>. HO-frS CBn^W^Sr^i" 
0 2 8 ©Hi£#|f4, PHS2©Tiat-ffifgi-*fi9ll2 3B©fl-ffi-C, 5 CffifcK ttRffis&SftffiS: 

[0 0 5 5] 

02 3*»feBl2.8fc*Lfc4-|llS«T?, ia*P^«SrllJ£Lfci:r5s 0 2 2 fc^ Lfc«*fitelfc>«3 
[0 0 5 6] 

^•A7Jffl©7^=^v'^V'7— :7VH 3 0^#trrv^S. *M*2f±, Sft/^/H SrlRiW Ufctttft-e» /yXA226 
fcB£*Hfcft{«ttR6fc'*!Jtttt&;h,3. JWWSfctt. ^2©E3IW£RttfcSWttffl©jra?L2 1 T, 2 1 T, 2 
IB, .2 1BW^ttALT, *<*K6K3ftHfcB3ei-5. i^OMTIi. EMOjra^fclB^fclHjftSfcEFtfco 
T^5#, «£fcioTWJ:«©jr»?L2 IT, 2 1 T£T«©+*fctt«i-5jra?L2 lMSrffl^fcH^^ii- 
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(23) 

[0 0 5 7] 

m^<^mMm<D^2\zis\ / ^X. ^©#*P#)*£ffi&S — ocfgt bT, ^#2£B£-t-3&©&f<MR6k:??& 
£i£as-t-t^ 0 i&iiTfcS^S.^A'i ©*figJ;9 t N &tt«6©ifi£©;fr;6S<6v^T-fc 

t>^«l?)*5d5ffii?)#ttt,^T^?)„ w©ail=HB!)©^«5«f±, WittfcG i*M$2©j£E2 7 i ©^^I2$tb-5©^S 
T*li, g$4g|5# (^»t§P) 27Ffi % =&J:il?L2 1 T, 2 1 B, 2 1 M©Jli2K:&B bixT^-Sc X, ttS£HliJ© JMSO 
©*fcmatra©JWD 9 «t:JBv*4v $e*©^# 2 ©Jgffi 2 7 ©JUfcRttlStftS 6 fc*tt-5 Jltefc*4rBJt bfc 

[00 5 8] 

H3 0tt» *^»lfi©-3l*«**^*^/jf^l«l4»|i|-efc5 0 fl-#2te N JRittUfctt6^/H©spffi«Bi:ip 
^«CjS®{r?BoT^giilt#»tfflOSl#ffi2 7 F«rWL-Cl^5. ::©&ttffi2 7 Ftt x '&tt;&6 i ©SftfeBiff ^Jgffi 

[0 0 5 9] 

fcixtf, '&ttffi8ttt^#2©*^fcJ;oTKfcH3JiEffi«© 1 0 0%£XJcbirivt££ bv\, ^«4EW2 5%£ 

. ^S^^/H^»ffl^# 2 t *M*Btf+« 6 t oiWKolfo&m&i&m-p 5 r t ds'plfgt * 9 , ^S^-^/v 1 ©J^S***: 
*5«>ar.£j9S-e#<5. a±K»MUfc v ^ia«*fiiaAi:«ttiEBioB8«tt, 03 1 fcjSSJvC^S. 
[0060] 

h 2 8 0«ttflS«*r^frja6ffia»!:»bT2 5 %£iUL t fcStRfc bTI^S, JRe»V— h 2 8 k LTI±> ^ijx. 

^VltWc^— hMm^^i>m< .■■a*WC*>S.. SR^*^— b*^UT«*^/w«»ffl^,i^WBif«J-«i:© 

fctt*. HI2 9^*bfcJtlft«iJt^r 3%^©t^^S**3P?WB'*ixfc. <> it&ttMi&coi&.m* 5 O'CTfcS© . 
fcttU :$|£6fi0!l©fifttt4 8. 4°CT*fc5, 
[0 0 6 1] 

jBA*«0Ktt©nfftsrwfe*»K:-t-*». la 3 .3 iz^<Dm&mmmm.<ommmm^0^ k Lxmi? ?ers*^^s 

»4^-#2 £ ::ix*r<Jl*fr*S«*/<;M'i W#»i**HSl«'fU»Jfi2 
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(24) 

£LT«te1-5. #-#214, «i^*/W©4HB5ffl54:HtffllB2 3S, 2 3 B £ 4SW^Ktr4T U «2 3B©^ 
ffifcAa»oT*«J*»fej£JRS;fc5}fri3»&^ ^#2 CDEaKfC 

(4, *ft**3-=y h&ttttffl<DKiI?L2 IT, 2 1 B*s^$tb-C^2.. «*0^«!2 0rtJK»4ftH:, S$ 

[0 0 6 2] 

^mWU-CffiStW^fl'^LT^S. r©^*, ^KHftl^HOSISiO-aii, M^-t-5^#2©{fflS© 
-i3£«ifiLT, tt*/^/uiK:**o^W©^*^**^»*MR* s ffiSt**i''t''^. #HJ£#|-ef4, ^2©* 
22fc<fc11-*-Sfl!«2 3 S&t5T3afcfifc*-*-SflMl2 3 Bfc»U"C» «*>**/H ©»JS*-««ffi»j&HIKfiLJ.o»l* 

&!p£ rnt^LT^fs/^/l'l ©^^^[S]{-^bxBfl$nT^5, r ©3=*T?»4, "'«*/<*A' 

[0 0 6 3] 

$stu m^Mb-c^#2©rt^^LTBa$HT^5 0 r©***, *s^#2 ©£iau:<tfce-t-5{S!i 

®2 3 S&^TS^gf 2>fi!lffl2 3 BtgfttLTV^. rot tfc*i^2 Wtotyn^^^^tUlcSOtt 

Sr^)£-t-5Jrii7L2 1 T, 2 1 B, 2 lMSrSSgUTV^. 
[00 64] 

03 6f4#|ftte0iJl;i:fctt3{g-k*i^ *HiS^t®H, fl-#2 

SrEJei-SffiUS©!*^*'^ 1 ©^Jfc+tofctfLTftttWfcfl&S-t^ «A^/H ©SgffiSBfc*M*2 

©IIMlSttiatlg^tS. B)£*i*£ Ltli, X^llS^bllWJR 2 9fcffl^t\ «*/<JM'l irfl-#2©#* 

[0 0 6 5] 

0 3 7(4, ffif^^vv^^c^ffi^^gM^^^-f-^fsi^W^^S-CfcSo -H-ett, .*M*fc«*/<**-©W». 
-+«fc«:A£U <H-C?*SrB£ LT^5. M^WIvIt^ ft*/**/^ 3*§^-B = A/2 fcfcS. ttfc/< 
-*/ut^t«'*ltixT-V^5»*B<A/2-e*)5. tti^%*A'&4MfcP I Ft*-t-Si§6\ B>A/2t*i)5, ftot« 

[0 0 6 6] 

1 ©JKffitt^M* 2 ©*3a«l* 2 3 S&tfT3!ffi!tt2 3BCgttUT^5. »iS^;H £^#2©gffliffiflt»4, 
✓<*/u I ©»B5»©£ffi«© 1 0 iias#*'l^ 0 &«ffi»# 1 0%«TC*5t> 0K!lSbm^^j:SC 
;bfci\' R*^A'l©?|«I»*H:JI!,a»*U.\ £©«fc, *KaS»IBH:«*^/V/ 1 £^#2^ffiSteLT^5^ 
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(25) 

[0 0 6 7] 

±t?#3. Si« 2 3A©2StfJ!Mfctt, Sfi^/i'io^©— Ai^2©rtJ(?©— A^fisttu/j:itti/tfJ;< 

[00 6 81 

[0 0 6 9] 
[00 7 0] 

T^M^-fk, ^i&SB*)|a]&©llSM1^ofc;oS!3, gfctf^tllt/iotv^, . 
'[00 7 1]. 

iS»fcx ^^®6a s &«&&^#^*©H^fe©&-&t::tt\ ia&ii^w-tLfc^fc©©, ^©ffittftMRtft*!® 
l:fclj53t©TOIt (iSLS*t) fcJ:9a§3t^C, 9 9ii**'if©Bir*'[b*S|ffljBt*oTV^. 12)4 1 f4, ^9 
^^■Sr^i-H^m-efc^o ilSiT'Dv'x^^ 2 o o^f?^.^ y— V2 2 8±\Z Sit 

a9tejKH©^0i&*aS£-C.TV>3. r©^3tf4^ft^7*n'v'i^^ 2 0 0 fc»W&S;h,fc.?fciB£jj*:x= ;/ h©^ 

SJiS^a^j/ h(4^Mf-i£^Ait{aiJA^SIt^VX2 2 7 fciS^fflWWwlpltt-C 
» M)t4R7 s E«l!?*g'3, KfiAMvn, ^#2^JiK^fiiabtuTV^. ^i&'<*/W ©W^S^# 1 0 4 fcili® 
LfcAltft©— ftS^ ##'2©ffllt{B!|[*jSSSE2 7 Et?ttbH. i fcoT* ^ y 2 2 8 ±»£^ 9 &^£:±-f £ 
o r. ©9 JEK3r*L,<»fc5. fl-#2 ©r£ffi#&Jg£,£M1-3 i , ^«R*t*s*A.99ii**35POJII(Hi: 

[0 0 7 2] 

04 214, *mMftm<O-mMM&m-teLX&'0 . (A) »47Jt«a»fcjlfc*#©fl»ia^*>9, (B) ttffiWflSa* 
TVS. ^l-#cD«ffife^>^< t t,--fe}^#J$nTV^„ ^©TJtttfly^ffi&tfffiSffiSrftSl*^ 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
receives the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
carries out a temperature up by the exposure of light was enabled, 

Said outer frame is a liquid crystal display characterized by forming the cowling duct which carries out the style of 
the cooling wind ventilated from the outside of ** to this liquid crystal panel contained inside. 
[Claim 2] 

Said outer frame is a liquid crystal display according to claim 1 characterized by classifying this side attachment 
wall on all sides, cutting partially the side attachment wall of the first side which receives this cooling wind, lacking 
it at least, and forming the inlet port of this cowling duct. 
[Claim 3] 

Said outer frame is a liquid crystal display according to claim 2 characterized by also cutting partially the side 
attachment wall of the first side which receives this cooling wind, and the side attachment wall of the second side 
which counters, lacking it at least, and forming the outlet of this cowling duct. 
[Claim 4] 

Said outer frame is a liquid crystal display according to claim 3 characterized by cutting extensively the side 
attachment wall of the first side and this which receive this cooling wind, and the side attachment wall of the 
second side which counters, both lacking it, and forming this cowling duct. 
[Claim 5] 

Said outer frame is a liquid crystal display according to claim 2 characterized by having beveled the part of this 
left-behind side attachment wall, and preparing an inclined plane when the side attachment wall of the first side 
which receives this cooling wind is cut partially, is lacked and the inlet port of this cowling duct is formed. 
[Claim 6] 

Said outer frame is a liquid crystal display according to claim 5 characterized by the inclined plane in which the 
part of this left-behind side attachment wall was beveled and prepared curving. 
[Claim 7] 

Said outer frame is a liquid crystal display according to claim 1 characterized by allotting the attachment section in 
which the through tube for external anchoring was formed to the location from which it separated from this cowling 
duct. 
[Claim 8] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
receives the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
carries out a temperature up by the exposure of light was enabled, 
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Said outer frame is a liquid crystal display characterized by preparing the fin for heat dissipation in the external 
surface of the side attachment wall in one side which this side attachment wall is classified on all sides, and 
receives this cooling wind. 
[Claim 9] 

Said outer frame is a liquid crystal display according to claim 8 characterized by beveling the external surface of a 
side attachment wall in which this fin was prepared, and having become an inclined plane. 
[Claim 10] 

Said outer frame is a liquid crystal display according to claim 9 characterized by this inclined plane curving. 
[Claim 11] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display which enabled heat dissipation of the heat which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
received the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
was accumulated in this liquid crystal panel by the exposure of light, 

While said outer frame consists of shaping components fabricated with metal mold, forming irregularity in the 

external surface of this side attachment wall, expanding surface area and promoting heat dissipation, 

Said irregularity is a liquid crystal display characterized by being formed in the height direction of this side 

attachment wall, and parallel in the shape of a stripe. 

[Claim 12] 

Said irregularity is a liquid crystal display according to claim 1 1 characterized by consisting of a slot allotted in the 
shape of a stripe. 
[Claim 13] 

The slot allotted in the shape of [ said ] a stripe is a liquid crystal display according to claim 12 characterized by a 
cross section having the shape of a triangle. 
[Claim 14] 

The slot allotted in the shape of [ said ] a stripe is a liquid crystal display according to claim 12 characterized by a 
cross section having the shape of a square. 
[Claim 15] 

The slot allotted in the shape of [ said ] a stripe is a liquid crystal display according to claim 12 characterized by a 
cross section having a curve configuration. 
[Claim 16] 

Said irregularity is a liquid crystal display according to claim 1 1 characterized by removing the thickness of this 
side attachment wall in the shape of a stripe, and being formed. 
[Claim 17] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display which enabled heat dissipation of the heat which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
received the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
was accumulated in this liquid crystal panel by the exposure of light, 

While said outer frame forms a fin in the external surface of this side attachment wall, expanding surface area and 
promoting heat dissipation, 

Said fin is a liquid crystal display characterized by escaping from the appearance of this outer frame into the part 
projected toward the outside, and attaching the inclination of business. 
[Claim 18] 

The liquid crystal display according to claim 17 characterized by the thing which do not contact the fin formed in 
the outer frame of other liquid crystal displays which make a right angle and adjoin, and for which the include 
angle of said inclination is set up like. 
[Claim 19] 

The include angle of said inclination is a liquid crystal display according to claim 1 8 characterized by being set up 
from 30 to 60 degrees focusing on 45 degrees. 
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[Claim 20] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display which enabled heat dissipation of the heat which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
received the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
was accumulated in this liquid crystal panel by the exposure of light, 

While said outer frame forms a fin in the external surface of this side attachment wall, expanding surface area and 
promoting heat dissipation, 

Said fin escapes from the appearance of this outer frame into the part projected toward the outside, and the notch of 
business is attached, 

Said notch is a liquid crystal display characterized by being formed so that it may become intricate with the notch 
of the fin formed in the outer frame of other liquid crystal displays which make a right angle and adjoin. 
[Claim 21] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
receives the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
carries out a temperature up by the exposure of light was enabled, 

This side attachment wall is classified on all sides, and said outer frame forms the inclination of the ** style toward 

both ends from the center of the side attachment wall of the first side which receives this cooling wind, 

with — **** — the liquid crystal display characterized by carrying out the style of this cooling wind of ** to the 

side attachment wall of the second side and the third side which follows the both ends of the side attachment wall 

of the first side along this inclination of the ** style. 

[Claim 22] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by consisting of a C 
side of the shape of a taper linearly formed toward both ends from the center of the side attachment wall of the first 
side. 

[Claim 23] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by consisting of the 
Rth page of the shape of a taper formed rounded toward both ends from the center of the side attachment wall of 
the first side. 
[Claim 24] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by leaning at the 
include angle of 80 or less degrees to the side attachment wall of the second side and the third side which intersects 
perpendicularly with the side attachment wall of the first side. 
[Claim 25] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by being formed in the 
part exceeding 75% of the whole surface product of the side attachment wall of the first side. 
[Claim 26] 

Said outer frame is a liquid crystal display according to claim 21 characterized by forming the fin for heat 
dissipation along this inclination of the ** style to the side attachment wall of the first side which receives this 
cooling wind. 
[Claim 27] 

Said inclination of the ** style formed toward both ends from the center of the side attachment wall of the first side 
is a liquid crystal display according to claim 21 characterized by making the intersection vertical angle in the 
center. 
[Claim 28] 

Said inclination of the ** style formed toward both ends from the center of the side attachment wall of the first side 
is a liquid crystal display according to claim 21 characterized by connecting curving mutually in the center and 
making the **** top face. 
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[Claim 29] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
receives the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
carries out a temperature up by the exposure of light was enabled, 

Said outer frame has a clamp face for external anchoring along a base parallel to the flat-surface section of the 
contained liquid crystal panel, 

Said clamp face is a liquid crystal display characterized by a touch area with the exterior promoting external 
stripping by heat conduction of the heat with which occupied 25% or more of the total area of base, and the liquid 
crystal panel was covered. 
[Claim 30] 

Said attachment base is a liquid crystal display according to claim 29 characterized by being attached in an external 
member through a thermally conductive sheet. 
[Claim 31] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part which specifies 
the appearance surrounding the flat-surface section and this containing the effective viewing area which constitutes 
the plane of incidence and the outgoing radiation side of light which are irradiated from the outside, and functions 
as a light valve which modulates and carries out outgoing radiation of the light which carried out incidence to the 
effective viewing area, 

It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
receives the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
carries out a temperature up by the exposure of light was enabled, 

Among said outer frames which contain said liquid crystal panel, eccentricity of the form is relatively carried out to 
the appearance of said liquid crystal panel, 

The liquid crystal display characterized by approaching with one side of the side attachment wall of an outer frame 
with which one side of the edge surface part of a liquid crystal panel corresponds at least, and promoting external 
stripping by heat conduction of the heat collected on the liquid crystal panel 
[Claim 32] 

The liquid crystal display according to claim 3 1 characterized by the effective viewing area of this liquid crystal 
panel being beforehand arranged off center by hard flow to the appearance of this liquid crystal panel so that the 
appearance of said liquid crystal panel may carry out eccentricity in the predetermined direction, may be allotted to 
it and may offset this eccentricity to a form among said outer frames used as criteria. 
[Claim 33] 

The liquid crystal display according to claim 3 1 characterized by adjusting the fitting location of this outer frame to 
the exterior beforehand so that a form may carry out eccentricity, may be allotted and may offset this eccentricity 
among said outer frames to the appearance of said liquid crystal panel used as criteria. 
[Claim 34] 

The amount of said eccentricity is a liquid crystal display according to claim 3 1 characterized by being set below to 
one half of the path clearance prepared between forms among the appearance of said liquid crystal panel, and said 
outer frame. 
[Claim 35] 

The liquid crystal display according to claim 31 characterized by ******(i n g) with one side of the side attachment 
wall of an outer frame with which one side of the edge surface part of a liquid crystal panel corresponds at least as a 
result of the form's carrying out eccentricity relatively to the appearance of said liquid crystal panel among said 
outer frames which contain said liquid crystal panel, and promoting external stripping by heat conduction of the 
heat collected on the liquid crystal panel 
[Claim 36] 

The liquid crystal display according to claim 35 with which **** area of the edge surface part of said liquid crystal 
panel to the side attachment wall of said outer frame is characterized by exceeding 10% of the whole surface 
product of the edge surface part of a liquid crystal panel. 
[Claim 37] 
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The liquid crystal display according to claim 31 characterized by forming in a formal corner the notch which 
misses the corner of the appearance of said liquid crystal panel among said outer frames. 
[Claim 38] 

The side attachment wall of said outer frame arranged off center relatively and the edge surface part of said liquid 
crystal panel are a liquid crystal display according to claim 3 1 characterized by being mutually fixed by the 
adhesives of an ultraviolet curing mold. 
[Claim 39] 

The liquid crystal display according to claim 31 characterized by filling up with thermally conductive silicone resin 
so that the gap produced between the form and the appearance of said liquid crystal panel among said outer frames 
arranged off center relatively mutually may be filled. 
[Claim 40] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence, 

It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal panel, 
receives the cooling wind ventilated from the outside toward the external surface of this side attachment wall, and 
carries out a temperature up by the exposure of light was enabled, 

Said outer frame is a liquid crystal display characterized by preventing generating of the stray light from which 
reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel while the color of 
the front face raises the reflective effectiveness of the light which it is classified at least into the two color, and 
carried out incidence in which reflection factors differed and the temperature up of a liquid crystal panel is 
controlled. 
[Claim 41] 

Said outer frame is a liquid crystal display according to claim 40 characterized by being classified into the two 
color from which the reflection factor differed by surface treatment. 
[Claim 42] 

Said outer frame is a liquid crystal display according to claim 40 characterized by being classified into the two 
color by the surface coating using two kinds of coloring agents with which reflection factors differed. 
[Claim 43] 

Said outer frame is a liquid crystal display according to claim 40 with which the outside surface located in the 
plane-of-incidence side of a liquid crystal panel is characterized by having the surface color of 70% or more of 
reflection factors. 
[Claim 44] 

Said outer frame is a liquid crystal display according to claim 40 with which the outside surface located in the 
internal-surface and outgoing radiation side side of a liquid crystal panel is characterized by having the surface 
color of 30% or less of reflection factors. 
[Claim 45] 

Said outer frame is a liquid crystal display according to claim 40 with which the external surface of the side 
attachment wall is characterized by having the surface color of 70% or more of reflection factors. 
[Claim 46] 

The outer frame and match plate holding a liquid crystal panel and this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this containing the effective viewing area which constitutes the plane of incidence and the 
outgoing radiation side of light which are irradiated from the outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this liquid crystal panel 
from an outgoing radiation side side, and surrounds the edge surface part, the cooling wind ventilated from the 
outside toward the external surface of this side attachment wall is received, and the liquid crystal panel which 
carries out a temperature up by the exposure of light is cooled, 

It is the liquid crystal display which has the window part which the plane-of-incidence side of this liquid crystal 
panel was equipped with said match plate, and was adjusted in the effective viewing area, 

Said match plate is a liquid crystal display characterized by preventing generating of the stray light from which 
reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel while the color of 
the front face raises the reflective effectiveness of the light which it is classified at least into the two color, and 
carried out incidence in which reflection factors differed and the temperature up of a liquid crystal panel is 
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controlled. 
[Claim 47] 

Said match plate is a liquid crystal display according to claim 46 characterized by being classified into the two 
color from which the reflection factor differed by surface treatment. 
[Claim 48] 

Said match plate is a liquid crystal display according to claim 46 characterized by being classified into the two 
color by the surface coating using two kinds of coloring agents with which reflection factors differed. 
[Claim 49] 

Said match plate is a liquid crystal display according to claim 46 with which the plane of incidence of a liquid 
crystal panel and the outside surface located reversely are characterized by having the surface color of 70% or more 
of reflection factors. 
[Claim 50] 

Said match plate is a liquid crystal display according to claim 46 with which inner skin which divides the internal 
surface and window part which face the plane of incidence of a liquid crystal panel is characterized by having the 
surface color of 30% or less of reflection factors. 
[Claim 51] 

Said match plate is a liquid crystal display according to claim 46 characterized by the quality of the material being 
an aluminium alloy. 
[Claim 52] 

Said match plate is a liquid crystal display according to claim 46 characterized by the quality of the material being 
a Magnesium alloy. 
[Claim 53] 

The outer frame and match plate holding a liquid crystal panel and this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat- surface section and this containing the effective viewing area which constitutes the plane of incidence and the 
outgoing radiation side of light which are irradiated from the outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this liquid crystal panel 
from an outgoing radiation side side, and surrounds the edge surface part, the cooling wind ventilated from the 
outside toward the external surface of this side attachment wall is received, and the liquid crystal panel which 
carries out a temperature up by the exposure of light is cooled, 

It is the liquid crystal display which has the window part which the plane-of-incidence side of this liquid crystal 

panel was equipped with said match plate, and was adjusted in the effective viewing area, 

Said match plate is a liquid crystal display characterized by having an air induction part, having carried out the 

style of the cooling wind ventilated toward the external surface of the side attachment wall of this outer frame of ** 

to the flat-surface section of this liquid crystal panel, and heightening the cooling effect. 

[Claim 54] 

Said air induction part is a liquid crystal display according to claim 53 characterized by being formed in the 
protection-from-light part of the match plate which can intercept the light which carries out incidence in one. 
[Claim 55] 

Said air induction part is a liquid crystal display according to claim 53 characterized by having ****** which 
inclined to the flat-surface section of this liquid crystal panel. 
[Claim 56] 

Said air induction part is a liquid crystal display according to claim 53 characterized by having ****** allotted by 
having a level difference from the front face of this match plate. 
[Claim 57] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, receives the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and carries out a 
temperature up by the exposure of light was enabled, 
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Said outer frame is a projector characterized by forming the cowling duct which carries out the style of the cooling 
wind ventilated from this ventilation unit of** to this liquid crystal panel contained inside. 
[Claim 58] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, receives the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and carries out a 
temperature up by the exposure of light was enabled, 

Said outer frame is a projector characterized by preparing the fin for heat dissipation in the external surface of the 
side attachment wall in one side which this side attachment wall is classified on all sides, and receives this cooling 
wind. 
[Claim 59] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector which enabled heat dissipation of the heat which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, received the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and was accumulated 
in this liquid crystal panel by the exposure of light, 

While said outer frame consists of shaping components fabricated with metal mold, forming irregularity in the 

external surface of this side attachment wall, expanding surface area and promoting heat dissipation, 

Said irregularity is a projector characterized by being formed in the height direction of this side attachment wall, 

and parallel in the shape of a stripe. 

[Claim 60] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector which enabled heat dissipation of the heat which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, received the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and was accumulated 
in this liquid crystal panel by the exposure of light, 

While said outer frame forms a fin in the external surface of this side attachment wall, expanding surface area and 
promoting heat dissipation, 

Said fin is a projector characterized by escaping from the appearance of this outer frame into the part projected 
toward the outside, and attaching the inclination of business. 
[Claim 61] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
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flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector which enabled heat dissipation of the heat which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, received the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and was accumulated 
in this liquid crystal panel by the exposure of light, 

While said outer frame forms a fin in the external surface of this side attachment wall, expanding surface area and 
promoting heat dissipation, 

Said fin escapes from the appearance of this outer frame into the part projected toward the outside, and the notch of 
business is attached, 

Said notch is a projector characterized by being formed so that it may become intricate with the notch of the fin 
formed in the outer frame of other liquid crystal display units which make a right angle and adjoin. 
[Claim 62] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, receives the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and carries out a 
temperature up by the exposure of light was enabled, 

This side attachment wall is classified on all sides, and said outer frame forms the inclination of the ** style toward 

both ends from the center of the side attachment wall of the first side which receives this cooling wind, 

with ~ **** — the projector characterized by carrying out the style of this cooling wind of** to the side attachment 

wall of the second side and the third side which follows the both ends of the side attachment wall of the first side 

along this inclination of the ** style. 

[Claim 63] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, receives the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and carries out a 
temperature up by the exposure of light was enabled, 

Said outer frame has a clamp face for attaching in other structural members along a base parallel to the flat-surface 
section of the contained liquid crystal panel, 

Said clamp face is a projector characterized by a touch area with this structural member promoting stripping by the 
conduction of heat with which occupied 25% or more of the total area of base, and the liquid crystal panel was 
covered. 
[Claim 64] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part which specifies 
the appearance surrounding the flat-surface section and this containing the effective viewing area which constitutes 
the plane of incidence and the outgoing radiation side of light which are irradiated from this light source unit, and 
functions as a light valve which modulates and carries out outgoing radiation of the light which carried out 
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incidence to the effective viewing area, 

It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, receives the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and carries out a 
temperature up by the exposure of light was enabled, 

Among said outer frames which contain said liquid crystal panel, eccentricity of the form is relatively carried out to 
the appearance of said liquid crystal panel, 

The projector characterized by approaching with one side of the side attachment wall of an outer frame with which 
one side of the edge surface part of a liquid crystal panel corresponds at least, and promoting stripping by the 
conduction of heat collected on the liquid crystal panel 
[Claim 65] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence, 

It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame configuration used 
as the side attachment wall surrounding the edge surface part of this liquid crystal panel, receives the cooling wind 
ventilated from this ventilation unit toward the external surface of this side attachment wall, and carries out a 
temperature up by the exposure of light was enabled, 

Said outer frame is a projector characterized by preventing generating of the stray light from which reflects 
unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel while the color of the front 
face raises the reflective effectiveness of the light which it is classified at least into the two color, and carried out 
incidence in which reflection factors differed and the temperature up of a liquid crystal panel is controlled. 
[Claim 66] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains the outer frame and match plate holding a liquid crystal panel and this at 
least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this containing the effective viewing area which constitutes the plane of incidence and the 
outgoing radiation side of light which are irradiated from this light source unit, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this liquid crystal panel 
from an outgoing radiation side side, and surrounds the edge surface part, the cooling wind ventilated from this 
ventilation unit toward the external surface of this side attachment wall is received, and the liquid crystal panel 
which carries out a temperature up by the exposure of light is cooled, 

It is the projector which has the window part which the plane-of-incidence side of this liquid crystal panel was 
equipped with said match plate, and was adjusted in the effective viewing area, 

Said match plate is a projector characterized by preventing generating of the stray light from which reflects 
unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel while the color of the front 
face raises the reflective effectiveness of the light which it is classified at least into the two color, and carried out 
incidence in which reflection factors differed and the temperature up of a liquid crystal panel is controlled. 
[Claim 67] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates this light according to image information, the optical lens unit which projects the modulated light on a 
screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains the outer frame and match plate holding a liquid crystal panel and this at 
least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this containing the effective viewing area which constitutes the plane of incidence and the 
outgoing radiation side of light which are irradiated from this light source unit, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this liquid crystal panel 
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from an outgoing radiation side side, and surrounds the edge surface part, the cooling wind ventilated from this 
ventilation unit toward the external surface of this side attachment wall is received, and the liquid crystal panel 
which carries out a temperature up by the exposure of light is cooled, 

It is the projector which has the window part which the plane-of-incidence side of this liquid crystal panel was 
equipped with said match plate, and was adjusted in the effective viewing area, 

Said match plate is a projector characterized by having an air induction part, having carried out the style of the 
cooling wind ventilated toward the external surface of the side attachment wall of this outer frame of ** to the flat- 
surface section of this liquid crystal panel, and heightening the cooling effect. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the projector which used a liquid crystal display and this for the light valve. It is related 
with the cooling mounting structure of the liquid crystal panel used as the main components of a liquid crystal 
display in more detail. 
[0002] 

[Description of the Prior Art] 

The projector is equipped with the light source unit which emits light, the liquid crystal display unit which 
modulates light source light according to image information, the optical lens unit which projects the modulated 
light on a screen and copies out an image, and the ventilation unit for cooling. A liquid crystal display unit contains 
the outer frame and match plate holding a liquid crystal panel and this. A liquid crystal panel has the flat rectangle 
configuration which consists of an edge surface part surrounding the flat-surface section and this containing the 
effective viewing area which constitutes the plane of incidence and the outgoing radiation side of light which are 
irradiated from a light source unit, and functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence. An outer frame has a frame configuration used as the side 
attachment wall which contains a liquid crystal panel from an outgoing radiation side side, and surrounds that edge 
surface part, receives the cooling wind ventilated from a ventilation unit toward the external surface of this side 
attachment wall, and cools the liquid crystal panel which carries out a temperature up by the exposure of light. The 
plane-of-incidence side of a liquid crystal panel is equipped with a match plate, and it has the window part adjusted 
in the effective viewing area. 
[0003] 

[Problem(s) to be Solved by the Invention] 

A raise in brightness and miniaturization of a projector (projection mold display) have accomplished the 
remarkable advance. The background has an improvement of the cooling mounting technology of a liquid crystal 
display unit (liquid crystal display). Since the temperature rise of a liquid crystal display unit leads to malfunction 
of the circumference drive circuit mounted in the fall of an electro-optics property, the formation of a short life, and 
a liquid crystal panel, it needs to take the effective cure against cooling. These are matters needed for all the devices 
that do not stop in the case of a projector (projection mold display), but use a liquid crystal panel. Although an 
improvement of cooling mounting technology is mentioned as one of the fundamentally ability required for the 
equipment which uses a liquid crystal panel for a display for the reason, recent years come and designs, such as a 
metal outer frame, are advanced, the technical problem which should be improved when asking for the high cooling 
engine performance is left behind without a mounting configuration still changing from the conventional 
correspondence, then, this invention — the mounting gestalt of a liquid crystal panel — improving — the 
improvement in cooling effectiveness — planning — with --**** — it aims at attaining optimization of the heat 
dissipation effectiveness. 
[0004] 

[Means for Solving the Problem] 

In order to solve the technical problem of a Prior art mentioned above, the first thru/or the ninth means were 
provided. The first means contains a liquid crystal panel and the outer frame holding this at least. Namely, said 
liquid crystal panel It has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat- surface section and this which constitute the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside. It functions as a light valve which modulates and carries out outgoing radiation of 
the light which carried out incidence. Said outer frame Have a frame configuration used as the side attachment wall 
surrounding the edge surface part of this liquid crystal panel, and the cooling wind ventilated from the outside 
toward the external surface of this side attachment wall is received. It is the liquid crystal display whose cooling of 
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the liquid crystal panel which carries out a temperature up by the exposure of light was enabled, and said outer 
frame is characterized by forming the cowling duct which carries out the style of the cooling wind ventilated from 
the outside of ** to this liquid crystal panel contained inside. 

Preferably, this side attachment wall is classified on all sides, and at least, said outer frame cuts partially the side 
attachment wall of the first side which receives this cooling wind, lacks it, and forms the inlet port of this cowling 
duct. Furthermore, at least, the side attachment wall of the first side which receives this cooling wind, and the side 
attachment wall of the second side which counters are also cut partially, and said outer frame lacks it, and forms the 
outlet of this cowling duct. By the case, both, said outer frame cuts extensively the side attachment wall of the first 
side and this which receive this cooling wind, and the side attachment wall of the second side which counters, lacks 
it, and forms this cowling duct. Moreover, in case said outer frame cuts partially the side attachment wall of the 
first side which receives this cooling wind, lacks it and forms the inlet port of this cowling duct, it may bevel the 
part of this left-behind side attachment wall, and may prepare an inclined plane. In that case, the inclined plane 
which said outer frame beveled the part of this left-behind side attachment wall, and was prepared may be curving. 
Said outer frame is allotted to the location from which the attachment section in which the through tube for external 
anchoring was formed separated from this cowling duct by the case. 

A liquid crystal panel and the outer frame holding this are included at least. Moreover, said liquid crystal panel It 
has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. It is the liquid crystal display whose cooling of the liquid crystal panel 
which carries out a temperature up by the exposure of light was enabled, and this side attachment wall is classified 
on all sides, and said outer frame is characterized by preparing the fin for heat dissipation in the external surface of 
the side attachment wall in one side which receives this cooling wind. Preferably, the external surface of a side 
attachment wall in which this fin was prepared is beveled, and said outer frame has become an inclined plane. In 
this case, as for said outer frame, this inclined plane may be curving. 
[0005] 

The second means contains a liquid crystal panel and the outer frame holding this at least. Said liquid crystal panel 
It has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. While are the liquid crystal display which enabled heat dissipation of the 
heat accumulated in this liquid crystal panel by the exposure of light, and said outer frame consists of shaping 
components fabricated with metal mold, forming irregularity in the external surface of this side attachment wall, 
expanding surface area and promoting heat dissipation It is characterized by forming said irregularity in the height 
direction of this side attachment wall, and parallel in the shape of a stripe. 

Preferably, said irregularity consists of a slot allotted in the shape of a stripe. For example, as for the slot allotted in 
the shape of [ said ] a stripe, a cross section has the shape of a triangle. Or as for the slot allotted in the shape of 
[ said ] a stripe, a cross section has the shape of a square. Or as for the slot allotted in the shape of [ said ] a stripe, a 
cross section has a curve configuration. Of a case, said irregularity removes the thickness of this side attachment 
wall in the shape of a stripe, and may be formed. 
[0006] 

The third means contains a liquid crystal panel and the outer frame holding this at least. Said liquid crystal panel It 
has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. It is the liquid crystal display which enabled heat dissipation of the heat 
accumulated in this liquid crystal panel by the exposure of light. Said outer frame While forming a fin in the 
external surface of this side attachment wall, expanding surface area and promoting heat dissipation, said fin is 
characterized by escaping from the appearance of this outer frame into the part projected toward the outside, and 
attaching the inclination of business. 

The include angle of said inclination is set as the appearance which does not contact the fin specifically formed in 
the outer frame of other liquid crystal displays which make a right angle and adjoin. The include angle of said 
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inclination is set up from 30 to 60 degrees focusing on 45 degrees. 

A liquid crystal panel and the outer frame holding this are included at least. Moreover, said liquid crystal panel It 
has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. It is the liquid crystal display which enabled heat dissipation of the heat 
accumulated in this liquid crystal panel by the exposure of light. Said outer frame While forming a fin in the 
external surface of this side attachment wall, expanding surface area and promoting heat dissipation, said fin It 
escapes from the appearance of this outer frame into the part projected toward the outside, the notch of business is 
attached, and said notch is characterized by being formed so that it may become intricate with the notch of the fin 
formed in the outer frame of other liquid crystal displays which make a right angle and adjoin. 
[0007] 

The fourth means contains a liquid crystal panel and the outer frame holding this at least. Said liquid crystal panel It 
has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. It is the liquid crystal display whose cooling of the liquid crystal panel 
which carries out a temperature up by the exposure of light was enabled. Said outer frame the both ends from the 
center of the side attachment wall of the first side which this side attachment wall is classified on all sides, and 
receives this cooling wind ~ going — the inclination of the ** style ~ forming — with --**** — it is characterized 
by carrying out the style of this cooling wind of** to the side attachment wall of the second side and the third side 
which follows the both ends of the side attachment wall of the first side along this inclination of the ** style. 
Specifically, said inclination of the ** style consists of a C side of the shape of a taper linearly formed toward both 
ends from the center of the side attachment wall of the first side. Or said inclination of the ** style consists of the 
Rth page of the shape of a taper formed rounded toward both ends from the center of the side attachment wall of 
the first side. Preferably, said inclination of the ** style leans at the include angle of 80 or less degrees to the side 
attachment wall of the second side and the third side which intersects perpendicularly with the side attachment wall 
of the first side. Said inclination of the ** style is formed in the part exceeding 75% of the whole surface product of 
the side attachment wall of the first side. What formed the fin for heat dissipation along this inclination of the ** 
style to the side attachment wall of the first side which receives this cooling wind is sufficient as said outer frame. . 
Said inclination of the ** style formed toward both ends from the center of the side attachment wall of the first side 
is making the intersection vertical angle in the center. Or it connects curving mutually in the center and said 
inclination of the ** style formed toward both ends from the center of the side attachment wall of the first side is 
making the **** top face. 
[0008] 

The fifth means contains a liquid crystal panel and the outer frame holding this at least. Said liquid crystal panel It 
has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. It is the liquid crystal display whose cooling of the liquid crystal panel 
which carries out a temperature up by the exposure of light was enabled. Said outer frame It is characterized by 
having a clamp face for external anchoring along a base parallel to the flat-surface section of the contained liquid 
crystal panel, and promoting external stripping by heat conduction of the heat with which the touch area with the 
exterior occupied 25% or more of the total area of base, and the liquid crystal panel was covered with said clamp 
face. 

Preferably, said attachment base is attached in an external member through a thermally conductive sheet. 
[0009] 

The sixth means contains a liquid crystal panel and the outer frame holding this at least. Said liquid crystal panel It 
has the flat rectangle configuration which consists of an edge surface part which specifies the appearance 
surrounding the flat-surface section and this containing the effective viewing area which constitutes the plane of 
incidence and the outgoing radiation side of light which are irradiated from the outside. It functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence to an effective viewing 
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area. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge surface 
part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface of this 
side attachment wall is received. Are the liquid crystal display whose cooling of the liquid crystal panel which 
carries out a temperature up by the exposure of light was enabled, and a form among said outer frames which 
contain said liquid crystal panel Eccentricity is relatively carried out to the appearance of said liquid crystal panel, 
it approaches with one side of the side attachment wall of an outer frame with which one side of the edge surface 
part of a liquid crystal panel corresponds at least, and external stripping by heat conduction of the heat collected on 
the liquid crystal panel is promoted. 

Among said outer frames used as criteria, to the form, the appearance of said liquid crystal panel carries out 
eccentricity in the predetermined direction, and it is allotted, and in one mode, the effective viewing area of this 
liquid crystal panel is beforehand arranged off center by hard flow to the appearance of this liquid crystal panel so 
that this eccentricity may be offset. To the appearance of said liquid crystal panel used as criteria, among said outer 
frames, a form carries out eccentricity and it is allotted, and in other modes, the fitting location of this outer frame 
to the exterior is beforehand adjusted so that this eccentricity may be offset. The amount of said eccentricity is set 
among the appearance of said liquid crystal panel, and said outer frame below to one half of the path clearance 
prepared between forms. As a result of the form's carrying out eccentricity relatively to the appearance of said 
liquid crystal panel among said outer frames which contain said liquid crystal panel, it ****** with one side of the 
side attachment wall of an outer frame with which one side of the edge surface part of a liquid crystal panel 
corresponds at least, and external stripping by heat conduction of the heat collected on the liquid crystal panel is 
promoted. Preferably, the **** area of the edge surface part of said liquid crystal panel to the side attachment wall 
of said outer frame exceeds 10% of the whole surface product of the edge surface part of a liquid crystal panel. The 
notch which misses the corner of the appearance of said liquid crystal panel may be formed in a formal corner 
among said outer frames. Moreover, the side attachment wall of said outer frame arranged off center relatively and 
the edge surface part of said liquid crystal panel are being mutually fixed by the adhesives of an ultraviolet curing 
mold. Furthermore, it fills up with thermally conductive silicone resin so that the gap produced between the form 
and the appearance of said liquid crystal panel among said outer frames arranged off center relatively mutually may 
be filled. 
[0010] 

The seventh means contains a liquid crystal panel and the outer frame holding this at least. Said liquid crystal panel 
It has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface section and 
this which constitute the plane of incidence and the outgoing radiation side of light which are irradiated from the 
outside. It functions as a light valve which modulates and carries out outgoing radiation of the light which carried 
out incidence. Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface 
of this side attachment wall is received. It is the liquid crystal display whose cooling of the liquid crystal panel 
which carries out a temperature up by the exposure of light was enabled. Said outer frame While the color of the 
front face raises the reflective effectiveness of the light which it is classified at least into the two color, and carried 
out incidence in which reflection factors differed and controls the temperature up of a liquid crystal panel, it is 
characterized by preventing generating of the stray light from which reflects unnecessarily and it escapes to the 
outgoing radiation side side of a liquid crystal panel. 

Said outer frame is classified into the two color from which the reflection factor differed by surface treatment in 
one mode. Said outer frame is classified into the two color in other modes by the surface coating using two kinds of 
coloring agents with which reflection factors differed. Preferably, the outside surface to which said outer frame is 
located in the plane-of-incidence side of a liquid crystal panel has the surface color of 70% or more of reflection 
factors. Moreover, the outside surface to which said outer frame is located in the internal-surface and outgoing 
radiation side side of a liquid crystal panel has the surface color of 30% or less of reflection factors. Furthermore, 
as for said outer frame, the external surface of the side attachment wall has the surface color of 70% or more of 
reflection factors. 
[0011] 

The eighth means contains the outer frame and match plate holding a liquid crystal panel and this at least. Said 
liquid crystal panel It has the flat rectangle configuration which consists of an edge surface part surrounding the 
flat-surface section and this containing the effective viewing area which constitutes the plane of incidence and the 
outgoing radiation side of light which are irradiated from the outside. It functions as a light valve which modulates 
and carries out outgoing radiation of the light which carried out incidence. Said outer frame It has a frame 
configuration used as the side attachment wall which contains this liquid crystal panel from an outgoing radiation 
side side, and surrounds the edge surface part. Receive the cooling wind ventilated from the outside toward the 
external surface of this side attachment wall, and the liquid crystal panel which carries out a temperature up by the 
exposure of light is cooled. It is the liquid crystal display which has the window part which the plane-of-incidence 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/13/2005 



JP,2004-045680,A [DETAILED DESCRIPTION] 



Page 5 of 20 



side of this liquid crystal panel was equipped with said match plate, and was adjusted in the effective viewing area. 
Said match plate While the color of the front face raises the reflective effectiveness of the light which it is classified 
at least into the two color, and carried out incidence in which reflection factors differed and controls the 
temperature up of a liquid crystal panel, it is characterized by preventing generating of the stray light from which 
reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel. 
Said match plate is classified into the two color from which the reflection factor differed by surface treatment in 
one mode. Said match plate is classified into the two color in other modes by the surface coating using two kinds of 
coloring agents with which reflection factors differed. Preferably, the outside surface to which said match plate is 
located the plane of incidence of a liquid crystal panel and reversely has the surface color of 70% or more of 
reflection factors. Moreover, the inner skin which divides the internal surface and window part to which said match 
plate faces the plane of incidence of a liquid crystal panel has the surface color of 30% or less of reflection factors. 
The quality of the material of said match plate is an aluminium alloy. Or the quality of the material of said match 
plate is a Magnesium alloy. 
[0012] 

The ninth means contains the outer frame and match plate holding a liquid crystal panel and this at least. Said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part surrounding the flat- 
surface section and this containing the effective viewing area which constitutes the plane of incidence and the 
outgoing radiation side of light which are irradiated from the outside. It functions as a light valve which modulates 
and carries out outgoing radiation of the light which carried out incidence. Said outer frame It has a frame 
configuration used as the side attachment wall which contains this liquid crystal panel from an outgoing radiation 
side side, and surrounds the edge surface part. Receive the cooling wind ventilated from the outside toward the 
external surface of this side attachment wall, and the liquid crystal panel which carries out a temperature up by the 
exposure of light is cooled. It is the liquid crystal display which has the window part which the plane-of-incidence 
side of this liquid crystal panel was equipped with said match plate, and was adjusted in the effective viewing area. 
It is characterized by for said match plate having an air induction part, having carried out the style of the cooling 
wind ventilated toward the external surface of the side attachment wall of this outer frame of ** to the flat-surface 
section of this liquid crystal panel, and heightening the cooling effect. 

Preferably, said air induction part is formed in the protection- from-light part of the match plate which can intercept 
the light which carries out incidence in one. Moreover, said air induction part has ****** which inclined to the flat- 
surface section of this liquid crystal panel. Or said air induction part has ****** allotted by having a level 
difference from the front face of this match plate. 
[0013] 

According to the first means of this invention, it is considering as the structure where a cowling duct is prepared 
inside an outer frame and a direct cooling wind is equivalent to the glass substrate of a liquid crystal panel. 
Moreover, the structure which establishes an inclination in the side face of an outer frame in which a cooling wind 
hits, and misses a cooling wind in the direction of the glass substrate of a liquid crystal panel is adopted. According 
to the starting structure, the heat dissipation effectiveness of a liquid crystal display is improved. 
According to the second means of this invention, surface area can be increased without expanding the appearance 
configuration of an outer frame, the cooling effect is high and a manufacturing cost does not rise remarkably, 
according to the third means of this invention — the fin for cooling to an outer frame — preparing — a case ~ a fin — 
a configuration is improved and the miniaturization design is enabled. For example, compact anchoring is enabled 
by the projector of a RGB 3 plate type, without spoiling the heat dissipation effectiveness by optimizing the 
configuration of a fin prepared in the outer frame of each liquid crystal display unit, in case the liquid crystal 
display unit of three RGB is attached in the optical block of prism etc. 

According to the fourth means of this invention, one side of the outer frame which a cooling wind hits is formed 
into C side, for example. A paraphrase makes the appearance of an outer frame the pentagon from the square. Since 
it is lost that this bars the flow of the cooling style sent by the fan of a ventilation unit, an improvement of the heat 
dissipation effectiveness is expectable. 

According to the fifth means of this invention, the anchoring area of the liquid crystal display unit to the structural 
member by the side of a projector body (for example, tie-down plate) is expanded. Specifically, it is possible by 
taking the large touch area of a tie-down plate and an outer frame to promote the heat exchange between the tie- 
down plate by the side of a body and the outer frame by the side of a liquid crystal display unit. Generally, as 
compared with the outer frame by the side of a liquid crystal display unit, since the temperature of the tie-down 
plate by the side of a body is low, it can expect the heat dissipation effectiveness. 

According to the sixth means of this invention, eccentricity of the formal (part which contains a liquid crystal 
panel) core is relatively carried out to the core of the appearance of a liquid crystal panel among outer frames. The 
field contact of the edge surface part of a liquid crystal panel and the side attachment wall of an outer frame is 
attained by this, and the heat exchange of a liquid crystal panel and an outer frame can be raised. 
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According to the seventh means of this invention, the surface color of an outer frame is divided into the color with 

the high rate of a light reflex, and the low color. Thereby, while preventing the temperature rise by absorption, of 

light energy, degradation of the image quality by the scattered reflection of light can be prevented. 

According to the eighth means of this invention, the temperature rise of a liquid crystal panel can be prevented by 

making the front face of a match plate into a color with the high rate of a light reflex. It doubled and generating of 

the stray light by unnecessary reflection is prevented by making into a color with the low rate of a light reflex the 

rear face which touches the inner skin and the liquid crystal panel surrounding the effective viewing area of a liquid 

crystal panel, and the corresponding window part of a match plate. For example, it prevents reflecting the stray 

light to a screen in the case of a projector, and control of image quality degradation of it is enabled. 

According to the ninth means of this invention, by attaching the piece of the ** style in one side of a match plate, it 

becomes possible to lead efficiently the cooling wind which hits an outer frame to the glass substrate front face of a 

liquid crystal panel, and the further heat dissipation effectiveness can be acquired. 

[0014] 

[Embodiment of the Invention] 

With reference to a drawing, the operation gestalt of this invention is explained to a detail below. Drawing 1 is the 
typical perspective view showing the liquid crystal panel which is the main component of the liquid crystal display 
concerning this invention. A liquid crystal panel 1 has the flat rectangle structure equipped with the insulating 
substrate 101,102 of a pair which consists of glass etc., and the electrooptic material 103 held among both so that it 
may illustrate. A liquid crystal ingredient is used as electrooptic material 103. The counterelectrode is formed in the 
upper insulating substrate 102. Accumulation formation of the pixel array section 104 and the drive circuit section 
is carried out at the lower insulating substrate 101. The drive circuit section is divided into the vertical-drive circuit 
105 and the level drive circuit 106. Moreover, the terminal area 107 for external connection is formed in the 
periphery upper limit of an insulating substrate 101. The terminal area 107 is connected to the vertical-drive circuit 
105 and the level drive circuit 106 through wiring 108. The gate wiring 109 of behavior and the seriate signal 
wiring 1 10 are formed in the pixel array section 104. The thin film transistor TFT which drives the pixel electrode 
111 and this is formed in the intersection of both wiring. The gate electrode of a thin film transistor TFT was 
connected to the corresponding gate wiring 109, the drain field was connected to the corresponding pixel electrode 
111, and the source field is connected to the corresponding signal wiring 110. The gate wiring 109 has connected 
signal wiring 110 to the level drive circuit 106, while connecting with the vertical-drive circuit 105. 
[0015] 

Drawin g 2 is the typical block diagram showing the projector which incorporated the liquid crystal display 
concerning this invention as a liquid crystal display unit. The projector 200 shown in this drawing is a thing of 3 so- 
called plate methods which performs three color picture displays using the liquid crystal display unit of a 
transparency mold, the [ the light source 21 1 to which this projector emits light, and / of a pair / 1st ] — it prepares 
between 2 multi-lens array integrator 212,213 and the multi-lens array integrator 212,213 — having — an optical 
path (optical axis 210) — the — it has the total reflection mirror 214 arranged so that it may bend 90 abbreviation to 
2 multi-lens array integrator 213 side. Two or more micro lenses 212M and 213M are arranged two-dimensional by 
the multi-lens array integrator 212,213, respectively. The multi-lens array integrator 212,213 is for making the 
illumination distribution of light equalize, and has the function to divide into two or more small flux of lights the 
light which carried out incidence. 
[0016] 

The light source 211 emits the white light containing the red light, blue glow, and green light which are needed for 
a color picture display. This light source 21 1 is constituted including the emitter (not shown) which emits the white 
light, and the concave mirror which reflects the light emitted from the emitter and condenses. As an emitter, a 
halogen lamp, a metal halide lamp, or a xenon lamp is used, for example. As for the concave mirror, it is desirable 
that condensing effectiveness is a good configuration the field configuration of an ellipsoid-of-revolution mirror, a 
paraboloid-of- re volution mirror, etc. symmetrical with rotation. 
[0017] 

This projector 200 equips the outgoing radiation side of the light of the 2nd multi lens array integrator 213 with PS 
composition component 215, the condensing lens 216, and the dichroic mirror 217 in order again. The dichroic 
mirror 217 has the function to divide into for example, the red light LR and other colored light the light which 
carried out incidence. 
[0018] 

Two or more 1/2 wavelength-plate 21 5 A are prepared in the location corresponding to between the adjacent micro 
lenses in the 2nd multi lens array integrator 213 at PS composition component 215. PS composition component 215 
has the function to divide into two kinds (P polarization component and S polarization component) of polarization 
light LI and L2 the light L0 which carried out incidence. PS composition component 215 Moreover, the inside of 
two separated polarization light LI and L2, It has the function which carries out outgoing radiation of one 
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polarization light L2 from PS composition component 215, with the polarization direction (for example, P 
polarization) maintained, and changes and carries out outgoing radiation of the polarization light LI (for example, 
S polarization component) of another side to other polarization components (for example, P polarization 
component) according to an operation of 1/2 wavelength-plate 215A. 
[0019] 

This projector 200 is equipped with a total reflection mirror 218, field lens 224R, and liquid crystal display unit 
10R in order again in accordance with the optical path of the red light LR separated with the dichroic mirror 217. A 
total reflection mirror 218 turns to liquid crystal display unit 10R the red light LR separated with the dichroic 
mirror 217, and reflects it. Liquid crystal display unit 10R has the function which modulates spatially the red light 
LR which carried out incidence through field lens 224R according to a picture signal. 
[0020] 

This projector 200 is further equipped with the dichroic mirror 219 in accordance with the optical path of other 
colored light separated with the dichroic mirror 217. The dichroic mirror 219 has the function to divide into green 
light and blue glow the light which carried out incidence. 
[0021] 

This projector 200 is equipped with field lens 224G and liquid crystal display unit 10G in order again in accordance 
with the optical path of the green light LG separated with the dichroic mirror 219. Liquid crystal display unit 10G 
have the function which modulates spatially the green light LG which carried out incidence through field lens 224G 
according to a picture signal. 
[0022] 

This projector 200 is further equipped with a relay lens 220, a total reflection mirror 221, a relay lens 222, a total 
reflection mirror 223, field lens 224B, and liquid crystal display unit 10B in order in accordance with the optical 
path of the blue glow LB separated with the dichroic mirror 219. A total reflection mirror 221 turns to a total 
reflection mirror 223 the blue glow LB which carried out incidence through the relay lens 220, and reflects it. It is 
reflected by the total reflection mirror 221, and a total reflection mirror 223 turns to liquid crystal display unit 10B 
the blue glow LB which carried out incidence through the relay lens 222, and reflects it. It is reflected by the total 
reflection mirror 223 and liquid crystal display unit 10B has the function which modulates spatially the blue glow 
LB which carried out incidence through field lens 224B according to a picture signal. 
[0023] 

This projector 200 equips the location at which the optical path of the red light LR, green light LG, and blue glow 
LB crosses with the cross prism 226 with the function which compounds three colored light LR, LG, and LB again. 
This projector is equipped with the projector lens 227 for turning and projecting a synthetic light by which outgoing 
radiation was carried out on a screen 228 from the cross prism 226 again. The cross prism 226 has three plane of 
incidence 226R, 226G, and 226B and one outgoing radiation side 226T. The red light LR by which outgoing 
radiation was carried out from liquid crystal display unit 10R carries out incidence to plane-of- incidence 226R. The 
green light LG by which outgoing radiation was carried out from liquid crystal display unit 10G carries out 
incidence to plane-of-incidence 226G. The blue glow LB by which outgoing radiation was carried out from liquid 
crystal display unit 10B carries out incidence to plane-of-incidence 226B. The cross prism 226 compounds three 
colored light which carried out incidence to plane of incidence 226R, 226G, and 226G, and it carries out outgoing 
radiation from outgoing radiation side 226T. 
[0024] 

Drawing 3 is a mimetic diagram showing the cooler style of the liquid crystal display unit included in the projector. 
The liquid crystal display unit consists of liquid crystal panels contained by the outer frame 2 so that it may 
illustrate. The outer frame 2 is attached in the body side of a projector through the tie-down plate 6. In the example 
of illustration, the liquid crystal display unit is attached in the optical block (prism) 226 with the tie-down plate 6. It 
sees from an outer frame 2 and the match plate 3, the polarizing plate 7, and the phase contrast plate 8 are arranged 
on the incident light side. The 1st wind hole and the 2nd wind hole are prepared in the space which contained the 
plate member of an outer frame 2 or others. The cooling wind is sent to these wind holes from the ventilation unit 
(not shown) including a fan, and a liquid crystal panel, a polarizing plate 7, etc. which were contained by the outer 
frame 2 are cooled. The cooling wind supplied from the 1st wind hole cools the polarizing plate [ by the side of 
incidence ] 7, and plane-of-incidence side of a liquid crystal panel so that clearly from drawing. On the other hand, 
the cooling wind supplied from the 2nd wind hole cools the polarizing plate (not shown) attached in the outgoing 
radiation side side of a liquid crystal panel, or the optical block 226. Especially the cooling wind supplied from the 
1st wind hole hits the external surface of the side attachment wall of an outer frame 2 in part, as the A section 
shows. 
[0025] 

Drawin g 4 is the typical decomposition perspective view showing the fundamental configuration of the liquid 
crystal display (liquid crystal display unit) 10 concerning this invention. The liquid crystal display 10 contains the 
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outer frame 2 and match plate 3 holding a liquid crystal panel 1 and this so that it may illustrate. A liquid crystal 
panel 1 has the flat rectangle configuration which consists of an edge surface part surrounding the flat-surface 
section and this containing the effective viewing area which constitutes the plane of incidence and the outgoing 
radiation side of light which are irradiated from the light source unit (not shown) of a projector, and functions as a 
light valve which modulates incident light in outgoing radiation light according to image information. An outer 
frame 2 has a frame configuration used as the side attachment wall which contains a liquid crystal panel 1 from an 
outgoing radiation side side, and surrounds the edge surface part. The liquid crystal panel 1 which carries out a 
temperature up by the exposure of light is cooled in response to the cooling wind which was shown in drawing 3 
and which is ventilated from the ventilation unit (not shown) of a projector toward the external surface of the side 
attachment wall of an outer frame 2 like. The plane-of-incidence side of a liquid crystal panel 1 is equipped with a 
match plate 3, and it has the window part adjusted in the effective viewing area. 
[0026] 

Drawing 5 is the typical sectional view showing the liquid crystal display which assembled each part article shown 
in drawing 4 , and was completed. The liquid crystal panel 1 is inserted by the match plate 3 and the outer frame 2 
so that it may illustrate. A liquid crystal panel 1 joins the glass plate 101,102 of a pair, and has structure which 
arranged liquid crystal among both. The flexible cable 130 is connected to the liquid crystal panel 1, and image 
information required for the modulation of incident light is supplied from the body side of a projector. Cover glass 
121,122 is attached in the plane-of-incidence [ of a liquid crystal panel 1 ], and outgoing radiation side side, 
respectively. The dust with which these cover glass 121,122 serves as hindrance of a display, and dust have 
prevented adhering to the front face of the direct liquid crystal panel 1 . Although the dust therefore sent in the style 
of cooling adheres to cover glass 121,122, since the incident light study system of a projector is defocused from the 
front face of these cover glass 121,122, it is not copied out in the condition which the adhering dust can check by 
looking on a screen. In addition, since this invention aims at the improvement of the cooling mounting structure of 
a liquid crystal display, it is evaluating by the condition of having actually included in the projector, by measuring 
the temperature of a liquid crystal panel with each operation gestalt. Specifically a minute thermocouple is inserted 
between cover glass 122 and a glass substrate 102, it acts as the monitor of the temperature up condition of a liquid 
crystal panel 1 , and cooling mounting structure is evaluated. 
[0027] 

The first operation gestalt of the liquid crystal display applied to this invention below - the ninth operation gestalt 

are explained to a detail, referring to a drawing in order. 

[0028] 

[The first operation gestalt] 

This operation gestalt raises the cooling effect which improves the configuration for the outer frame created with 
the ingredient with good thermal conductivity (for example, aluminum), and is depended in the style of cooling. 
With the conventional technique, the condition of the cooling style after hitting the direction of the ** style and an 
outer frame is not taken into consideration, and the cooling wind led to the liquid crystal display unit is not 
necessarily used effectively. So, with this operation gestalt, about the configuration of an outer frame, the cowling 
duct is prepared so that a cooling wind may be led to the part where the cooling effect is big. namely, this operation 
gestalt — an outer frame — improving — the improvement in cooling effectiveness — planning — with — **** — 
optimization of the heat dissipation effectiveness is attained. 
[0029] 

Drawing 6 is the reference drawing showing the structure of the conventional outer frame. The outer frame 2 serves 
as a frame configuration so that a liquid crystal panel may be contained inside, so that it may illustrate. This frame 
configuration includes the side attachment wall surrounding the edge surface part of a liquid crystal panel. In the 
example of reference of illustration, the side attachment wall is classified on all sides. A cooling wind is sent from 
the ventilation unit which is not illustrated to the side attachment wall which constitutes one of sides of this. In 
addition, the through tubes 2 IT and 2 IB for anchoring are formed in the four corners of an outer frame 2. Usually, 
it is a total of four of through tube 2 IB of the pair of the upper pair through tube 2 IT and bottom, and an outer 
frame 2 is attached by four point support. It is with through tube 21M allotted in the center of the upper pair 
through tube 2 IT and bottom depending on the case, and a three point suspension is also possible and is come. 
When, as for the configuration of the conventional outer frame 2, the direction of an arrow head to a cooling wind 
is supplied, this cooling wind serves as a configuration which is easy to be returned depending on the side 
attachment wall of an outer frame 2, and the cooling effect is not necessarily enough, so that clearly from drawing. 
[0030] 

Conventionally, cooling of a liquid crystal panel has been made common [ applying a direct cooling wind to a 
panel side, and the approach of radiating heat considering an outer frame as a heat sink like which showed drawing 
6 ]. Various cures, such as optimization of the configuration of the ** style from the fan for cooling to a liquid 
crystal panel and improvement-izing of the surface area of an outer frame, are proposed. However, in the design of 
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the latest liquid crystal projector, the style of** of the cooling wind is carried out from the lower part of a liquid 
crystal panel like often which was shown in drawing 6 . In addition, on these specifications, the side to which a 
flexible cable is joined was made into the upper part of a panel, and this and the opposite side are defined as the 
lower part of a panel. In the conventional example of drawing 6 , the cooling wind to which the liquid crystal panel 
went caudad is crawled by the side attachment wall of an outer frame 2, and the style of** is not efficiently carried 
out to a panel side. Then, this operation gestalt forms the cowling duct in an outer frame 2 as the technique of 
carrying out the style of the cooling wind from down [ this ] of ** to a panel side efficiently. For example, some 
side attachment walls which receive a cooling wind are cut and lacked, and a cooling wind is put to a direct liquid 
crystal panel in considering as the inlet port of a cowling duct, and it cools to it by it. The volume ratio of an outer 
frame is adjusted to the sense of the cooling style. The side attachment wall of the direction which becomes 90 
degrees to the travelling direction of the cooling style is deleted as much as possible, and thickens the side 
attachment wall of a direction as much as possible 0 times parallel to this, this — as much as possible — **** — it is 
the semantics of balancing the volume of the outer frame which should be reduced in order to heighten the 
effectiveness of the ** style, and the volume which can fully demonstrate the effectiveness as a heat sink, and 
attaining optimization. 
[0031] 

Hereafter, with reference to drawing 7 - drawing 14 , some examples belonging to the first operation gestalt are 
explained. First, the example shown in drawing 7 has formed the cowling duct 22 along with side-attachment-wall 
23 S of right and left of an outer frame 2. For the reason, opening or the notch used as the inlet port of a cowling 
duct 22 is prepared in the both sides of downward side-attachment-wall 23B. Thus, by forming a cowling duct 22, a 
cooling wind enters in the direction of an arrow head, and it becomes possible to cool the glass substrate of a liquid 
crystal panel directly. However, a through tube required for four point support cannot be prepared in side- 
attachment-wall 23B of the lower side by having prepared the inlet port of a cowling duct. However, since through 
tube 21M are left behind to side-attachment-wall 23B of the lower side, together with through tube 21T of the pair 
of the surface, a three point suspension is possible and it has come. 
[0032] 

The example of drawing 8 removes the side attachment wall of the lower side extensively, and a cooling wind is the 
gestalt been [ the gestalt / it ] easy and carried out per [ direct ] most at a glass substrate. In that case, the depth of 
through tube 21M becomes shallow compared with through tube 2 IT of the surface. 
[0033] 

Drawing 9 is the compromise mold of the example shown in drawin g 7 , and the example shown in drawing 8 . It is 
the specification which can be attached in the body side of a projector about the outer frame 2 by the same three 
point suspension as usual. 
[0034] 

The example of drawing 10 has established the inclined plane 24 in the external surface of side-attachment-wall 
23B left behind the lower side. The cooling wind which increased the surface area of parts other than the cowling 
duct in side-attachment-wall 23B of the lower side, and hit the outer frame 2 makes it easy to go on in the direction 
of the glass substrate of a panel promptly. 
[0035] 

In addition to the example shown in drawing 6 , the example shown in drawing 1 1 removes the side attachment 
wall of the surface completely further, and aims at an improvement of the configuration of the outlet of a cowling 
duct. Unlike the former, through tube 2 IT the part which took the large outlet of a cowling duct, and for anchoring 
are projected in the direction outside the outer frame 2. 
[0036] 

The example of drawing 12 is deformation of the example of drawing 10 . In the inclined plane 24 of the straight 
line adopted in the example of drawing 10 , when the sense of the cooling style cannot be optimized, curve side 
24C which adjusted the include angle using simulation etc. is adopted (for example, when [ of the cooling style ] 
strong). By being referred to as curve side 24C, the flow of the cooling style may become smoother. 
[0037] 

The example of drawing 13 establishes an inclined plane 24 in side-attachment-wall 23B of the lower side, and has 
the composition of having arranged the fin 25 for cooling there further. It is possible to heighten the cooling effect 
by forming especially the fin 25 in the inclined plane of side-attachment-wall 23B of the lower side which receives 
a cooling wind. In this case, even if it is the gestalt which does not prepare a cowling duct, it is possible to heighten 
the cooling effect of a liquid crystal panel to some extent. Of course, you may make it form a fin 25 combining a 
cowling duct. 
[0038] 

Although the example of drawing 14 is the same as the example of drawing 13 fundamentally, inclined plane 24C 
prepared in side-attachment-wall 23B of the lower side is not a straight line, and it is curving. 
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[0039] 

About each example shown in drawin g 7 - drawing 14 , thermometry evaluation of a liquid crystal panel was 
actually carried out, and the cooling effect was compared. According to this, about 3% of temperature reduction 
effectiveness was checked for each example. Specifically, in the case of the conventional example shown in 
drawin g 6 , the temperature of a liquid crystal panel is temperature at the example of drawing 1 1 to having gone up 
to 50 degrees C. 

It fell at 48.4 degree C of **. The gestalt with the highest effectiveness was the example of drawing 1 1 , 
subsequently the example of drawing 8 and the gestalt which was the smallest were the examples of drawing 13 
and drawing 14 , and the temperature reduction effectiveness was 1.3%. 
[0040] 

[The second operation gestalt] 

The cooling effect whose operation gestalt of this also improves the configuration for the outer frame of a liquid 
crystal display, and depends it in the style of cooling is heightened. With the conventional technique, the condition 
of the cooling style after hitting the direction of the ** style and an outer frame is not taken into consideration, and 
the cooling wind led to the liquid crystal display is not used effectively, so, with this operation gestalt, the surface 
area which a cooling wind hits to the configuration of an outer frame is increased — making — with — **** — the 
cooling effect is heightened. According to this operation gestalt, an outer frame consists of shaping components 
fabricated with metal mold, forms irregularity in the external surface of a side attachment wall, expands surface 
area, and is promoting heat dissipation. Especially the irregularity formed in the external surface of a side 
attachment wall is formed in the height direction of a side attachment wall, and parallel in the shape of a stripe. 
Injection molding is possible for especially the metal mold that this uses for shaping of an outer frame with the 
usual vertical aperture structure, without adding a sliding mechanism. 
[0041] 

The example of drawin g 1 forms V groove 26V in the outside surface of side-attachment- wall 23 S located in the 
left part and the right-hand side of an outer frame 2, and makes them stripe-like irregularity. Without changing 
magnitude from the conventional outer frame configuration, this operation gestalt is effective, when searching for 
the further cooling effectiveness. For example, it is effective, when there are no allowances in the storage space 
inside a projector and a fin etc. is not attached in an outer frame. The heat dissipation effectiveness is heightened by 
making the surface state of an outer frame 2 into irregularity. By making a surface state into irregularity, it becomes 
possible to extend outer frame surface area conventionally, and the heat dissipation effectiveness of an outer frame 
can be heightened. The surface area is the 3 times [ 1 . 1 to ] as many range of the area of a smooth side as this, and 
concavo-convex criteria are 1.7 times from 1.3 times preferably. This is because it is desirable to set up the 
difficulty and manufacture conditions of the metal mold creation for die casting to the same extent as the former. 
Moreover, the concavo-convex configuration is limited to what can be formed without adding a sliding mechanism 
to the metal mold used at the time of outer frame manufacture, and, for the reason, has adopted the stripe-like slot. 
It is possible for this to suppress the rise of a manufacturing cost as much as possible. The cooling approach of the 
liquid crystal display unit in a current liquid crystal projector has the technique in use of using the cooling wind 
from a fan, for example, a cooling wind hits the side-attachment-wall external surface in which it is located the 
lower side of an outer frame. In this case, the one more nearly parallel to the height direction of a side attachment 
wall is [ the slot of the shape of a stripe prepared in the side attachment wall located in left part and the right-hand 
side ] efficient. 
[0042] 

This operation gestalt has the description in a place realizable by the cheap approach paying attention to the 
increment in the surface area of an outer frame, the conditions or surface area into which the volume of an outer 
frame is not changed — the maximum ~ it is effective to design greatly. It can respond by cutting by machining also 
with the common surface treatment of metal mold. It is limited to a configuration that the structure of metal mold 
also has no sliding mechanism, and possible. The big problem to handling of the product at the time of mass 
production is not generated. Specifically, it is the level to which the ** form from metal mold does not become 
difficult, either. A stripe-like slot is not restricted to a V groove, either. For example, the example of drawing 16 
has adopted slot 26P of a prism configuration. The example of drawing 17 has adopted slot 26L with a square cross 
section. As for the example of drawing 18 , the cross section has adopted slot 26C of a wavy line configuration. 
Slot 26R by pushing out of metal mold is used for the example of drawing 19 . As compared with the case where a 
front face is smooth, surface area is 1.3 times in the example of drawing 16 . Moreover, in the example of drawing 
17 , it is twice the surface area of this. 
[0043] 

When applying this operation gestalt to a projector, since the appearance configuration of a liquid crystal display 
unit hardly changes to the conventional thing, it does not need any design changes other than a liquid crystal 
display unit. Therefore, it is easy to use for the improvement of the model under mass production etc. Moreover, 
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reinforcement, a raise in brightness, etc. are possible by improvement of the cooling effect. As a result of 
performing temperature comparative evaluation using the outer frame of the illustrated shape of various surface 
type, about 2% of temperature reduction effectiveness was checked to the conventional ratio. In the case of 
elegance, with the sample of this operation gestalt, it was 48.9 degrees C to the glass substrate temperature of a 
liquid crystal panel having amounted to 50 degrees C conventionally. In the example of drawing 19 which prepared 
the longwise slot in the thickness direction with pushing-out structure especially, 4% of temperature reduction 
effectiveness was checked. That is, the glass substrate skin temperature of the example conventionally shown in 
drawing 1919 to the glass substrate skin temperature of 50 degrees C of elegance was 47.8 degrees C. 
[0044] 

[The third operation gestalt] 

In order to heighten the cooling effect of a liquid crystal display, the proposal which prepares fin structure in the 
periphery section of an outer frame has accomplished. In this case, since the appearance configuration of an outer 
frame became large by installing a fin, the optical prism which fixes a liquid crystal display unit also had to be 
enlarged, and although improved, the demerit of a cost rise had generated the cooling effect. This operation gestalt 
is the fin design technique of the outer frame which does not need to change that magnitude in order to prevent the 
cost rise of this optical prism. 
[0045] 

Drawing 20 shows one example of this operation gestalt, (A) is a perspective view and (B) is a top view. The liquid 
crystal display units 10R, 10G, and 10B corresponding to RGB three primary colors are attached in the third page 
of an optical prism 226 through the tie-down plate 6, respectively so that it may illustrate. For example, by (A), if 
its attention is paid to liquid crystal display unit 10B, it is attached in the tie-down plate 6 by the three point 
suspension using three through tubes 2 IT, 2 IT, and 21M. The tie-down plate 6 is united with the optical prism 226 
beforehand. The liquid crystal panel is contained inside the outer frame 2, and it is held down by the match plate 3 
from the incidence side. Fin 25S for cooling are attached in the side attachment wall located in the left part and the 
right-hand side of an outer frame 2. Moreover, fin 25B for cooling is attached also in the external surface of a side 
attachment wall in which it is located the lower side of an outer frame 2. 
[0046] 

As shown in (B), fin 25 S for cooling attached in the side attachment wall located in the left part and the right-hand 
side of an outer frame of each liquid crystal display units 10R, 10G, and 10B escape into the part projected toward 
the outside from the appearance of an outer frame, respectively, and the inclination of business is attached. The 
include angle of an inclination is set as the appearance which fin 25S formed in the outer frame of the liquid crystal 
display unit which constitutes a right angle and adjoins mutually do not contact mutually. The include angle of this 
inclination is set up from 30 to 60 degrees focusing on 45 degrees. The appearance width of face W2 of an outer 
frame 2 which this included to fin 25 S can be taken more widely than width of face Wl of one side of an optical 
prism 226. That is, it is possible to make the outside of a side attachment wall carry out the considerable extent 
protrusion of the fin 25 S for cooling prepared in the left part and the right-hand side of each liquid crystal display 
unit, without expanding the dimension of an optical prism 226. Thereby, the cooling effect of fin 25 S increases. 
[0047] 

This example is changing the die length about the fin configuration of a side face, and is characterized by the thing 
which do not contact the liquid crystal display unit which adjoins each other in case it attaches in prism and which 
was designed like. That is, with the conventional mounting gestalt, the cooling engine performance is raised by 
using effectively the part Z used as an excessive tooth space. This effectiveness not only extended surface area, but 
can improve the engine performance as a heat sink from increase of the heat capacity accompanying the increment 
in the volume of an outer frame 2. Although whenever [ tilt-angle / which is fin 25S ] has 45 desirable degrees 
when the configuration of the outer frame which adjoins each other mutually is the same, it can set up in 30 to 60 
degrees by the case. In 90 or less degrees, the include-angle sum total with the liquid crystal display unit which 
adjoins each other from the effect of the direction of the ** style etc. can carry out an adjustment optimization 
setup. 
[0048] 

Drawing 2 1 is the typical perspective view showing other examples of this operation gestalt. A corresponding 
reference number is given to the previous example shown in drawing 20 , and a corresponding part, and an 
understanding is made easy. For example, if its attention is paid to liquid crystal display unit 10B, an outer frame 2 
will form fin 25S in the external surface of a side attachment wall, will expand surface area, and will promote heat 
dissipation. These fin 25 S escape from the appearance of an outer frame 2 into the part projected toward the 
outside, and the notch of business is prepared. This notch is formed so that it may become intricate with fin 25 S 
formed in other outer frames of liquid crystal display unit 10G which constitute a right angle and adjoin. The part Z 
into which fin 25 S are complex is expressed typically. That is, this example is structure which the fin configuration 
of an adjacent outer frame does not contact, respectively and which prepared the fin of the letter of a projection 
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like. In this case, it is necessary to secure sufficient path clearance to the appearance acting as the failure of the 
image quality adjustment carried out to the optical block creation time containing an optical prism 226. Back focus 
adjustment and the registration between the liquid crystal display units 10R, 10G, and 10B of three sheets are 
included in image quality adjustment. 
[0049] 

Customize of the appearance configuration of a liquid crystal display unit had stopped at the magnitude and 
location extent of a through tube for anchoring to a projector in the present condition. Since it corresponds to the 
projector of two or more models about an appearance configuration, the technique of designing the appearance of a 
liquid crystal display unit more smallish to the magnitude of an optical block is in use. However, recently requires 
increasingly optimization and an advanced precision of the factor which was not used until now, in order to 
heighten the cooling effect. This operation gestalt will use effectively the tooth space which can use a liquid crystal 
display unit, in order to acquire the maximum cooling effect to a projector. Since it becomes possible by adopting 
this operation gestalt to raise the cooling engine performance of a liquid crystal display unit, without changing the 
magnitude of an optical block of a projector, it is thought that reinforcement and high brightness-ization can be 
realized easily. In addition, as a result of performing temperature comparative evaluation using the outer frame of 
the example shown in drawing 20 , as compared with elegance, 3% of temperature reduction effectiveness was 
checked conventionally. When elegance adopts the example of drawing 20 to the glass substrate skin temperature 
of a liquid crystal panel being 50 degrees C conventionally, reduction-izing is possible for the glass substrate skin 
temperature of a liquid crystal panel to 48.3 degrees C. 
[0050] 

[The fourth operation gestalt] 

Drawing 22 is the reference drawing which expressed the conventional outer frame configuration typically in order 
to clarify the background of the fourth operation gestalt. When including a liquid crystal display unit in devices, 
such as a liquid crystal projector, the supply direction of the cooling style is restricted from the limit of the direction 
of incidence of light. A cooling wind is supplied toward side-attachment- wall 23B of an outer frame 2 using a fan 
so that it may illustrate. In this case, the efficient cooling effect is acquired by installing the structure of the ** style 
where the cooling wind which hit side-attachment-wall 23B located the lower side of an outer frame 2 is led to the 
front face of the liquid crystal panel which is a heat source. However, with the conventional structure shown in 
drawing 22 , since side-attachment-wall 23B which meets in the direction of the ** style of an outer frame 2 had 
become a perpendicular wall to the direction of the ** style, even if a cooling wind is sent from the exterior, it is 
returned in the side face. Since it not only cannot expect sufficient heat dissipation effectiveness depended in the 
style of cooling for the reason, but the cooling wind which returned in the part of side-attachment-wall 23B of an 
outer frame 2 serves as a turbulent flow, dust is spread within a liquid crystal projector and the probability to adhere 
on the surface of a liquid crystal panel becomes high. This has a possibility of causing degradation of drawing 
grace. 
[0051] 

This operation gestalt has improved the configuration of an outer frame in order to remove the fault of such 
conventional structure, namely, the both ends from the center of the side attachment wall of for example, the lower 
side where an outer frame receives a cooling wind the place where the side attachment wall is classified on all sides 
~ going — the inclination of the ** style — forming — with ~ **** — the style of the cooling wind of** is carried 
out to the side attachment wall of the left part which follows the both ends of the side attachment wall of the lower 
side along the inclination of the ** style, and the right-hand side. 
[0052] 

Drawin g 23 shows one example of this operation gestalt. It attached, the through tubes 2 IT, 2 IT, and 21M of 
business were made into three pieces, and this example has excluded the excessive through tube which was 
prepared in the outer frame 2 and which had been prepared in the conventional outer frame configuration. This 
excluded part is made into C side configuration to the direction of the ** style, and it is made into a three point 
suspension in the case of outer frame immobilization. Although the purpose of using the excessive through tube 
(for example, through tubes 2 IB and 2 IB of drawing 22 ) prepared in the configuration of the conventional outer 
frame 2 is because it enables it four point support or to correspond in the case of outer frame immobilization, since 
a field is decided also by the three point suspension using through tubes 2 IT, 2 IT, and 21M in fact, it can be said to 
be enough [ this configuration ]. By considering as the configuration of drawing 23 , a cooling wind will not be 
rebounded by side-attachment-wall 23B of the lower side. On the contrary, it is possible for a cooling wind to be 
led to side-attachment-wall 23B of left part and the right-hand side along C side, and to cool a liquid crystal panel 
effectively. In addition, whenever [ C face angle / which was formed in the external surface of side-attachment-wall 
23B ] is made into 80 or less degrees. 
[0053] 

Drawing 24 is the mimetic diagram having shown the numerical range of the configuration of the example shown 
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in drawing 23 . Whenever [ C face angle / which was formed in the external surface of side-attachment-wall 23B ] 
is made into 80 or less degrees. The area makes the side face B with 80 inclinations or more in side-attachment- 
wall 23B of an outer frame 2 25% or less of the outer frame cross section A. When whenever [ C face angle ] is 
temporarily made into 80 degrees or more, the rebound phenomenon of the cooling style cannot be controlled. 
Moreover, even if it makes it the heat dissipation effectiveness, it decreases bordering on 80 degrees. Moreover, 
also when area of the side face B of 80 degrees or more is made into 25% or more of the outer frame projection 
cross section A to the direction of the ** style, sufficient cooling facilitatory effect cannot be acquired. 
[0054] 

The example of drawing 25 makes the external surface of side-attachment- wall 23B located the lower side of an 
outer frame 2 a Rth page configuration. By considering as a Rth page configuration, the cooling wind rebounded on 
an outer frame side face is lost, and the cooling wind which results in an outer frame is led to the left part and the 
right-hand side of an outer frame 2 effectively [ there is no failure at the Rth page and ]. The example of drawing 
26 has formed the fin 25 for cooling in the external surface of side-attachment-wall 23B located the lower side of 
an outer frame 2. Between each fin 25, it is made into C side configuration (or Rth page configuration) to the 
direction of the ** style. The rebound phenomenon of the cooling style is lost by making it the configuration of this 
example, and the cooling wind which resulted in the outer frame does not have a failure at C side or the Rth page, 
and is led to the left part and the right-hand side of an outer frame 2. Thereby, the heat dissipation effectiveness of a 
fin 25 can be heightened. The example of drawing 27 makes the external surface of side-attachment-wall 23B of 
the lower side C side configuration, and is installing C side configuration to near the through tube 21M which 
remain further. Thereby, adjacent C side considers as the configuration which constitutes a vertical angle. The 
example of drawing 28 is the external surface of side-attachment-wall 23B located the lower side of a septum 2, 
and is a configuration which adjacent C side or the Rth page joins through a curved surface. The cooling wind 
rebounded by the appearance of side-attachment-wall 23B is lost by this, and it is smoothly led to the right-and-left 
both sides of an outer frame 2. 
[0055] 

In each example shown in drawing 28 from drawing 23 , when thermometry evaluation was carried out, compared 
with elegance, about 3% of temperature reduction effectiveness has been checked conventionally which was shown 
in drawing 22 </A> . 
[0056] 

[The fifth operation gestalt] 

Drawing 29 is a reference drawing used for the background briefing of the fifth operation gestalt, and expresses the 
conventional structure. A liquid crystal panel 1 is contained by the outer frame 2 so that it may illustrate. A match 
plate 3 is attached in the appearance which laps with a liquid crystal panel 1 at an outer frame 2. The flexible cable 
130 for an electrical signal input is extended from the liquid crystal panel 1. An outer frame 2 is in the condition 
which contained the liquid crystal panel 1, and is attached in the tie-down plate 6 fixed to prism 226. A screw is 
specifically inserted in the through tubes 2 IT, 2 IT, 2 IB, and 2 IB for anchoring prepared in the four comers of an 
outer frame 2, and it fixes to a tie-down plate 6 firmly. Although it is the four point support which used the through 
tube of four corners in the example of illustration, it may consider as the three point suspension using through tube 
21M located in the upper through tubes 2 IT and 2 IT and the lower center depending on the case. It is selectable 
either. 
[0057] 

In the outer frame 2 for liquid crystal panel immobilization, the method of missing heat is in the tie-down plate 6 
for fixing an outer frame 2 as one means which heightens the cooling effect. It is because the temperature of a tie- 
down plate 6 is generally lower than the temperature of the liquid crystal panel 1 which is a heat source. However, 
with the mounting gestalt of the conventional liquid crystal panel, in addition to the match plate 3 arranged to the 
incidence side, it does not illustrate, but the match plate is attached also in the outgoing radiation side. Usually the 
match plate by the side of this outgoing radiation is allotted between a tie-down plate 6 and the base 27 of an outer 
frame 2. If the match plate by the side of outgoing radiation is attached, touch-area 27F of an outer frame 2 and a 
tie-down plate 6 are not fully securable. In the example of illustration, contact partial (shading section) 27F are 
restricted around each through tubes 21T, 21B, and 21M. Moreover, when the match plate by the side of outgoing 
radiation was inserted between the outer frame 2 and the tie-down plate 6, it became the temperature resistance in 
the case of heat exchange, and the cooling engine performance was spoiled. Moreover, even when not using the 
match plate by the side of outgoing radiation like illustration, the configuration of the base 27 of the conventional 
outer frame 2 is still inadequate, when the design which considered the heat exchange to a tie-down plate 6 is not 
carried out but the cooling effect is heightened. 
[0058] 

Drawing 30 is the typical decomposition perspective view showing one example of this operation gestalt. The outer 
frame 2 has clamp-face 27F for external anchoring along the base parallel to the flat-surface section of the 
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contained liquid crystal panel 1. External stripping by heat conduction of the heat with which the touch area with a 
tie-down plate 6 occupied 25% or more of the total area of base, and the liquid crystal panel 1 was covered with 
these clamp-face 27F is promoted. In order to make an understanding easy by a diagram, the contact part of clamp- 
face 27F is expressed with shading. 
[0059] 

the manufacture process of a liquid crystal projector — setting — the outer frame 2 for liquid crystal panel 
maintenance — the business by the side of the body — a tie-down plate 6 and field contact are fixed. In the outer 
frame 2 for liquid crystal panel immobilization, as for this example, the configuration of an outer frame 2 is 
designed so that the touch area between the base of an outer frame 2 and the front face of a tie-down plate 6 may 
occupy 25% or more to the area of base of an outer frame 2. In addition, it is more desirable if it carries out to 
100% or more of the area of base to which a touch area will be restricted according to the appearance of an outer 
frame 2 if allowed dimensionally. Since heat conduction between an outer frame 2 and a tie-down plate 6 falls 
bordering on 25% of touch areas, in order to secure sufficient heat dissipation effectiveness practical, it is suitable 
to make a touch area into 25% or more. By adopting this operation gestalt, a manufacturing cost and a manufacture 
process become possible [ the former and promoting the heat exchange between the outer frame 2 for liquid crystal 
panel maintenance, and the outer frame tie-down plate 6, without changing ], and can heighten the cooling effect of 
a liquid crystal panel 1. The relation of the outer frame projection cross section A and the contact surface B which 
were explained above is shown in drawing 3 1 . 
[0060] 

Drawing 32 is the typical decomposition perspective view showing other examples of this operation gestalt. As for 
this example, the thermally conductive sheet 28 is inserted between the outer frame 2 and the tie-down plate 6. That 
is, the heat-conduction sheet 28 is put between an outer frame 2 and a tie-down plate 6, and the touch area of an 
outer frame 2 and the heat-conduction sheet 28 is made to become 25% or more to an outer frame area of base. As a 
heat-conduction sheet 28, the high temperature conduction silicon rubber sheet of Shin-Etsu Chemical Co., Ltd., 
Dow Corning Toray Silicone's, Inc. silicone for heat dissipation, the PGS graphite sheet of Matsushita Electronic 
parts, etc. can be used, for example. Especially the heat dissipation sheet that mixed the carbon nanotube has high 
thermal conductivity, and it is effective. It becomes possible to promote the heat exchange of the outer frame for 
liquid crystal panel maintenance, and an outer frame tie-down plate through a heat-conduction sheet, and the 
cooling effect of a liquid crystal panel can be heightened. Incidentally, as a result of carrying out thermometry 
evaluation, compared with the example of a comparison shown in drawing 29 , about 3% of temperature reduction 
effectiveness was checked. The temperature of this example is 48.4 degrees C to the temperature of the elegance for 
a comparison being 50 degrees C. 
[0061] 

[The sixth operation gestalt] 

In order to clarify the background of the sixth operation gestalt, the mounting gestalt of the conventional liquid 
crystal display is mentioned to drawing 33 as reference. The liquid crystal display consists of an outer frame 2 and 
a liquid crystal panel 1 which contains this. Both of each other are being fixed with ultraviolet-rays hardening resin 
29. A liquid crystal panel 1 has the flat rectangle configuration which consists of an edge surface part which 
surrounds the flat-surface section and this containing the effective viewing area 104 which constitutes the plane of 
incidence and the outgoing radiation side of light which are irradiated from the outside, and specifies an 
appearance, and functions as a light valve which modulates and carries out outgoing radiation of the light which 
carried out incidence to the effective viewing area 104. An outer frame 2 has a frame configuration used as the side 
attachment walls 23S and 23B surrounding the edge surface part of a liquid crystal panel 1, receives the cooling 
wind ventilated from the outside toward the external surface of side-attachment- wall 23B, and cools the liquid 
crystal panel 1 which carries out a temperature up by the exposure of light. The through tubes 2 IT and 2 IB for 
liquid crystal display unit anchoring are formed in the four corners of an outer frame 2. Here, among the 
conventional outer frames 2, the form configuration had allotted the clearance (air space) equally along with the 
periphery section of a liquid crystal panel 1 in order to prepare the path clearance at the time of containing a liquid 
crystal panel 1 to an outer frame 2. However, in this configuration, if it says from a viewpoint of the heat 
dissipation effectiveness, since the layer of air is in the periphery of a liquid crystal panel 1 , temperature cannot be 
easily transmitted from the end face of a liquid crystal panel 1 to the side attachment wall of an outer frame 2, and 
it must be said that a cooling engine-performance top has a problem. 
[0062] 

Drawing 34 shows one example of this operation gestalt. Eccentricity of the form is relatively carried out to the 
appearance of a liquid crystal panel 1 among the outer frames 2 which contain a liquid crystal panel 1 so that it may 
illustrate. Consequently, at least, one side of the edge surface part of a liquid crystal panel 1 approaches with one 
side of the corresponding side attachment wall of an outer frame 2, and external stripping by heat conduction of the 
heat collected on the liquid crystal panel 1 is promoted. In this example, the edge surface part where a liquid crystal 
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panel 1 corresponds approaches and touches to side-attachment-wall 23B located side-attachment-wall 23S located 
in the right-hand side of an outer frame 2, and the lower side. By this contact, the heat collected on the liquid 
crystal panel radiates heat to an outer frame 2 side. By this example, it is especially based on the form among outer 
frames 2, and to this, the appearance of a liquid crystal panel 1 carries out eccentricity in the predetermined 
direction, and is allotted to it. The way things stand, the effective viewing area 104 of a liquid crystal panel 1 has 
shifted from the mid gear with eccentricity. In order to offset this, the effective viewing area 104 of a liquid crystal 
panel 1 is beforehand arranged off center by hard flow to the appearance of a liquid crystal panel 1. This off-center 
arrangement is made in the manufacture phase of a liquid crystal panel 1 . 
[0063] 

Drawing 35 shows other examples of this operation gestalt. On the basis of the appearance of a liquid crystal panel 
1, to this, a form carries out eccentricity of this example, and it is allotted to the example and reverse which were 
shown in drawing 34 among outer frames 2. Consequently, the liquid crystal panel 1 touches side-attachment-wall 
23B located side-attachment-wall 23S located in the right-hand side of an outer frame 2, and the lower side. In case 
of as it is, an outer frame 2 will incline and it will be attached in a projector body. Then, the through tubes 2 IT, 
2 IB, and 21M which specify the attaching position of the outer frame 2 to a projector body beforehand are adjusted 
so that the deviation of an outer frame 2 may be offset. 
[0064] 

Drawing 36 expresses typically the relation of the eccentricity, and the outer frame / liquid crystal panel clearance 
in each example. This operation gestalt carries out eccentricity of the form core relatively to the appearance core of 
a liquid crystal panel 1 among the side attachment walls which fix an outer frame 2, and fixes the edge surface part 
of a liquid crystal panel 1, and the side attachment wall of an outer frame 2 by field contact. The backlash of a 
liquid crystal panel 1 and an outer frame 2 is abolished using ultraviolet curing mold resin 29 as the fixed approach. 
Generally, in case a liquid crystal panel 1 and an outer frame 2 are fixed, the clearance between the facility top 
liquid crystal panel 1 and an outer frame 2 is needed. Since it is possible to prepare the path clearance at the time of 
putting in a liquid crystal panel 1 in the left part of an outer frame 2 in the case of this operation gestalt, mounting 
of a liquid crystal display unit is possible especially satisfactory on a manufacture process. 
[0065] 

Drawing 37 is the geometric mimetic diagram showing the relative physical relationship of a liquid crystal panel 
and an outer frame. By a diagram, the gap dimension of an outer frame and a liquid crystal panel is set to A, and 
eccentricity is set to B. It sees geometrically, and it is set to B=A/2 when an outer frame touches a liquid crystal 
panel. When the liquid crystal panel and the outer frame are separated, it is B<A/2. When a liquid crystal panel and 
an outer frame interfere, it is B>A/2. Therefore, eccentricity B of this operation gestalt is made below into one half 
of the gap dimension a of an outer frame and a liquid crystal panel. 
[0066] 

Drawing 38 expresses typically the range of the desirable touch area in this operation gestalt. In this example, the 
end face of a liquid crystal panel 1 touches right-hand-side side-attachment-wall 23 S and lower side side- 
attachment-wall 23B of an outer frame 2 with eccentricity. As for the touch area of a liquid crystal panel 1 and an 
outer frame 2, it is desirable to exceed 10% of the whole surface product of the edge surface part of a liquid crystal 
panel 1 . If a touch area becomes 10% or less, the heat dissipation effectiveness is not different from the former, and 
the cooling effect of a liquid crystal panel 1 cannot be expected. Thus, since the liquid crystal panel 1 and the outer 
frame 2 are carrying out field contact of this operation gestalt, heat exchange can be urged conventionally and 
improvement in the heat dissipation effectiveness is expected. Although a **** operation gestalt carries out 
eccentricity of the liquid crystal panel 1 to an outer frame 2 relatively, the effective viewing area 104 of a liquid 
crystal panel 1 is considered so that it may be in agreement with the core by the side of a projector body. It is 
possible to raise the cooling engine performance by this, without changing the optical system of a projector. 
[0067] 

Drawing 39 shows another example of this operation gestalt. Roll-off (notch) 23 A which misses the corner of the 
appearance of a liquid crystal panel 1 is formed in the formal corner among outer frames 2. By preparing this notch 
23 A, the field contact precision of a liquid crystal panel 1 and an outer frame 2 can be improved. In addition, if, as 
for the recess configuration of notch 23 A, one corner of the appearance of a liquid crystal panel 1 and one corner of 
the inside form of an outer frame 2 do not contact, it is good, and a configuration is not asked. 
[0068] 

Drawing 40 shows still more nearly another example of this operation gestalt. After fixing a liquid crystal panel 1 
and an outer frame 2 with ultraviolet curing mold resin 29, the clearance produced between side-attachment-wall 
23 S located in the left part of an outer frame 2 and the edge surface part by the side of the left part of a liquid 
crystal panel 1 is made to fill up with thermally conductive silicone resin 29H, and the layer of the air which exists 
in a clearance is buried. It was filled up with the silicone resin which has high thermal conductivity also to the left 
part to which the outer frame 2 has not considered field contact as a liquid crystal panel 1, and the heat dissipation 
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effectiveness higher than before has been acquired. 
[0069] 

Thermometry evaluation of a liquid crystal panel was carried out per [ concerning this operation gestalt ] each . 
example. Consequently, about 3% of temperature reduction was checked by carrying out eccentricity of the outer 
frame to a liquid crystal panel relatively compared with elegance conventionally. The product of this operation 
gestalt stopped at 48.4 degrees C to the temperature rise of elegance being 50 degrees C conventionally used as the 
candidate for a comparison. 
[0070] 

[The seventh operation gestalt] 

Although the high cooling engine performance is mentioned as one of the fundamentality ability required for a 
liquid crystal display, recent years come and considering the application to a projector etc. the design of a metal 
outer frame etc. is also carried out, it can be said that a mounting gestalt is inadequate, without still changing from 
the former when asking for the high cooling engine performance, the mounting gestalt of the liquid crystal panel 
used for the conventional projector etc. ~ the surface color of an outer frame — Isshiki — it is — all-out ~ melanism 
— they are a processing side or a metal side, melanism ~ in the case of a processing side, since the rate of a light 
reflex is low, light energy absorption becomes remarkable on the incident light side of an outer frame, and a side 
face, and it leads to the temperature rise of a liquid crystal panel. The temperature rise of a liquid crystal panel leads 
to the fall of an optical property, or the formation of a short life and malfunction of a liquid crystal drive circuit, 
and has been the technical problem which should be improved. 
[0071] 

On the contrary, although the outer frame surface color does not carry out just a temperature rise in the case of the 
high color of rates of a light reflex, such as a metal color, the stray light arises by unnecessary reflection (scattered 
reflection) of the light in the outgoing radiation light side of an outer frame, and an inside, and image quality 
degradation of a lump [ reflect ] etc. poses a problem. Drawing 41 is the mimetic diagram showing a reflect lump. 
The reflect lump of a stray light reason on the screen on which it was projected on the screen 228 has arisen from 
the liquid crystal display projector 200 so that it may illustrate. This stray light originates in unnecessary reflection 
of the liquid crystal display unit included in the liquid crystal display projector 200. The polarizing plate 7, the 
match plate 3, the liquid crystal panel 1, and the outer frame 2 have piled up the liquid crystal display unit in order 
towards the outgoing radiation side near a projector lens 227 from the incidence side near the light source so that it 
may illustrate. A part of incident light which passed the effective viewing area 104 of a liquid crystal panel 1 turns 
into an eclipse and the stray light by end-face 27in outgoing radiation side E of an outer frame 2, and it produces a 
reflect lump on a screen 228. This reflect lump spoils image quality remarkably. If the whole surface of an outer 
frame 2 presents a metal color, unnecessary reflection will be increased and reflected and will cause an increment 
in a lump. 
[0072] 

Drawing 42 expresses one example of this operation gestalt, (A) is the perspective view of the outer frame seen 
from the incidence side, and (B) is the perspective view of the outer frame seen from the outgoing radiation side. In 
drawing, a shading part expresses the Takamitsu reflector and the low light reflex side is expressed except the 
shading part. As for this operation gestalt, the surface color of an outer frame is divided into the two color at least. 
The incident light side external surface and side face of an outer frame are made into a color with the high rate of a 
light reflex, and the outgoing radiation light side external surface and inside of an outer frame are made into the 
color with the low rate of a light reflex. Thereby, while being able to prevent the scattered reflection of light by the 
outgoing radiation light side and the inside, it becomes possible to prevent the temperature rise by absorption of 
light energy on an incident light side and a side face. 70% or more of the rate of a light reflex of the incident light 
side external surface of an outer frame and a side face is desirable. When it is temporarily made to 70% or less, it is 
difficult to reduce light energy absorption, and it has a possibility of causing the poor image quality by the 
temperature rise. In addition, some methods of obtaining the surface color of 70% or more of rates of a light reflex 
are mentioned. For example, a high reflective surface of metal can be used as it is. Or plating processing of 
aluminum, silver, etc. may be performed. For example, when forming silver by sputtering, the thickness of 50nm or 
more is required, and it is good to consider as the thickness of lOOOnm or more desirably. Charges of a high 
reflector, such as titanium oxide, may be painted. Or a high reflective film etc. may be pasted together. On the other 
hand, 30% or less of the rate of a light reflex of outside outgoing radiation light side external surface and an inside 
is desirable. When it is temporarily made to 30% or more, it is difficult to reduce the reflected light and it causes 
image quality degradation by the reflected light. In addition, some means are mentioned as the surface treatment 
approach of stopping the rate of a light reflex to 30% or less. For example, a low reflective surface of metal can be 
used as it is. Or chemical preparation, such as alumite, may be performed. Furthermore, the black using an acrylic 
ingredient etc. or gray paint is mentioned. Plating processing of chromium etc. is also useful. Furthermore, the film 
of black or gray may be pasted together. If the above arts are used, it is cheap in cost and it is possible to obtain a 
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product. In addition, the surface roughness of an outer frame can be set up suitably. 
[0073] 

[The eighth operation gestalt] 

A liquid crystal display contains a liquid crystal panel to an outer frame fundamentally, and has structure which 
piled up the match plate. The match plate located in an incidence side shades except the effective viewing area of a 
liquid crystal panel, and it is installed in order to prevent image quality degradation by optical leak etc. However, 
since it is extensively covered in respect of the metal, the conventional match plates are the rear face of a match 
plate, and the inner skin of the aperture corresponding to an effective viewing area, unnecessary reflection of light 
arose and image quality degradation by reflect lump has generated them. Moreover, the temperature rise by the 
light energy absorption by the match plate led also to the temperature rise of a liquid crystal panel, and has caused 
degradation of an optical property. 
[0074] 

Drawing 43 is the mimetic diagram having shown the reflect lump. The reflect lump which originates in 
unnecessary reflection on the screen projected on the screen 228 by the liquid crystal display projector 200 has 
appeared. This reflect lump originates in the stray light kicked by the inner skin 3 1 of the match plate 3 located in 
an incidence side. A part passes the effective viewing area 104 and the light kicked by the inner skin 31 which 
specifies the window part of a match plate 3 among incident light is projected on a screen 228 with a projector lens 
227. This serves as a reflect lump, appears and causes image quality degradation. 
[0075] 

Drawing 44 expresses one example of this operation gestalt, (A) is the perspective view seen from the front face of 
a match plate, and (B) is the perspective view similarly seen from the rear face of a match plate. The surface color 
of a match plate 3 is divided into the two color at least so that it may illustrate. The side front of a match plate 3 
serves as the Takamitsu reflecting surface 32. The background of a match plate 3 serves as the low light reflex side 
33. Moreover, the inner skin 31 surrounding the aperture which carries out opening is also a low reflector in the 
center of a match plate 3, the scattered reflection of light was prevented and the reflect lump etc. is controlled. 
Moreover, incident light was reflected by having made the side front into the Takamitsu reflecting surface 32, and 
the temperature rise of a liquid crystal panel is controlled by preventing absorption of light energy. 30% or less of 
the rate of a light reflex of a match-plate rear face and window part inner skin is desirable. When it considers as 
30% or more temporarily, it is difficult to reduce a reflect lump and it has a possibility of causing image quality 
degradation by the reflected light. In addition, the following are mentioned as the technique of stopping the rate of a 
light reflex to 30% or less. For example, a low reflective surface of metal can be used as it is. Or chemical 
preparation, such as alumite, may be performed. Or the black paint or gray paint using an acrylic ingredient etc. 
may be performed. Plating processing of chromium etc. is also effective. Furthermore, the film of black or gray 
may be pasted together in the predetermined part of a match plate. On the other hand, 70% or more of the rate of a 
light reflex on the front face of a match plate is desirable. When it is temporarily made to 70% or less, it is difficult 
to reduce light energy absorption, and it may cause the poor image quality by the temperature rise of a liquid crystal 
panel. In addition, various things are mentioned as the technique of obtaining 70% or more of rates of a light reflex. 
For example, a high reflective surface of metal may be used as it is. Plating processing of aluminum, silver, etc. is 
mentioned. About silver, it can replace with plating and membranes can also be formed by sputtering. In silver 
sputtering, thickness 50nm or more is required, and is lOOOnm or more desirably. Depending on the case, charges 
of a high reflector, such as titanium oxide, may be painted. Furthermore, it is also useful to paste a high reflective 
film together. If such an art is used, it is cheap in cost and it is possible to manufacture a product. In addition, the 
surface roughness of a match plate can be set up appropriately. 
[0076] 

As for a match plate, it is desirable that it is made from an aluminium alloy or a Magnesium alloy. Since it not only 
can reduce the poor image quality by the temperature rise of the liquid crystal panel mentioned above by using a 
thermally conductive good ingredient like an aluminium alloy or a Magnesium alloy, but becomes possible to 
promote the heat exchange of a liquid crystal panel and a match plate, an improvement of the heat dissipation 
effectiveness is also expectable. In addition, generally it is known that the painted surface of thermal emissivity is 
higher than a metal side. Emissivity is 0.8-0.9 in 0.04 to 0.06, and a painted surface in respect of a metal. For this 
reason, by considering surface treatment of the rear face of a match plate as paint, while reducing a reflect lump, 
the heat dissipation effectiveness in a rear face is acquired. 
[0077] 

[The ninth operation gestalt] 

Although the liquid crystal display unit has acquired the heat dissipation effectiveness by applying a fan's wind, 
with the conventional mounting gestalt, it is not set up so that a cooling wind may be efficiently led to a liquid 
crystal display unit. For the reason, a fan's blast weight must be increased and a fan's noise poses a problem. This 
operation gestalt is devised in order to solve such a trouble. In order to clarify the background of this operation 
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gestalt, the conventional mounting gestalt is shown in drawing 45 as reference. To illustrate, the cooling effect is 
not taken into consideration and the match plate 3 by the side of incidence cannot expect a heat dissipation 
operation, although installed that it should shade except the effective viewing area of a liquid crystal panel 1 . The 
liquid crystal panel 1 contained by the outer frame 2 has acquired the cooling effect in response to a fan's wind 
supplied from the side face of an outer frame 2. Although the effective heat dissipation effectiveness can be 
acquired by leading a cooling wind to the front face of the liquid crystal panel 1 which is a heat source at this time, 
the structure of the ** style is not taken into consideration, and the conventional match plate 3 cannot expect the 
high heat dissipation effectiveness. 
[0078] 

Drawing 46 is the mimetic diagram showing one example of this operation gestalt. In this example, the baffle plate 
35 is installed in one side of a match plate 3. After this baffle plate 35 forms a match plate 3 by press working of 
sheet metal, it is formed of a diaphragm, the travelling direction of the cooling style [ a baffle plate 35 ] — receiving 
— the include angle of five - 90 degrees — with --****— it is installed. A cooling wind does not flow that it is less 
than 5 times to the front face of a liquid crystal panel 1 . It will become the hindrance rather of the cooling style 
with it being 90 degrees or more, and a temperature rise will be caused. The effectiveness of the ** style is acquired 
most efficiently [ the range of five - 90 degrees ]. The heat dissipation effectiveness is acquired without this 
example changing most manufacture processes of the manufacturing cost of a match plate 3, and a liquid crystal 
panel 1. 
[0079] 

Drawing 47 expresses other examples. After this example forms a match plate 3 by press working of sheet metal, 
the baffle plate 35 is formed of bending. Since a baffle plate 35 is formed not of spinning but of simple bending like 
a previous example, although it is advantageous in cost, the engine performance of the ** style is a little inferior. 
[0080] 

The example of drawing 48 is installed so that a baffle plate 35 may exceed the dimension of a match plate 3. It 
becomes possible to lead more cooling winds to the front face of a liquid crystal panel 1 by installing a baffle plate 
35 so that the appearance of a match plate 3 may be exceeded like eaves. 
[0081] 

As for the example of drawing 49 , the tip of a baffle plate 35 is turned up. Thus, by turning up the point of a baffle 
plate 35, a cooling wind can be smoothly led to liquid crystal panel 1 front face, without causing a turbulent flow. 
Moreover, the cooling wind which flows in the direction of an incident light side in the clinch section of a baffle 
plate 35 can cool the polarizing plate arranged at an incidence side. 
[0082] 

The baffle plate 35 is formed in the entrance side and outlet side of the cooling style [ the example of drawing 50 ], 
respectively. Thus, it is possible for a cooling wind to flow out promptly, after passing through the front face of a 
liquid crystal panel 1, and to acquire the higher effectiveness of the ** style by forming a baffle plate 35 the surface 
and the lower side of a match plate, respectively. 
[0083] 

[Effect of the Invention] 

The following effectiveness can be expected, when the cooling effect increases by the thing which were explained 
above and for which the outer frame and match plate of a liquid crystal display unit are improved and it applies to 
the light valve of a projector etc. like according to this invention. Since the part and fan capacity for the cooling 
effect to have increased first can be reduced, silence improves. Since fan capacity can be reduced, power 
consumption can also be reduced. Since fan capacity can be reduced, the miniaturization of a projector is also 
possible. By reduction-izing skin temperature of the glass substrate of a liquid crystal panel, reinforcement is 
expectable. Image quality is improved by reduction of the skin temperature of a glass substrate. Since the heat 
dissipation nature of a glass substrate improves, a life is not shortened even if it makes it high brightness. Since the 
heat dissipation nature of a glass substrate improves, the miniaturization of a substrate is attained, circumference 
components are also miniaturized and, finally a miniaturization and low-cost-izing of a projector are attained. It is 
altogether obtained from the first operation gestalt in common, applying [ of a more than ] it to the ninth operation 
gestalt. 
[0084] 

Since the effectiveness of the first operation gestalt [ especially ] of the ** style improves in addition to the above- 
mentioned effectiveness, dust stops being able to adhere to the glass substrate of a liquid crystal panel easily. Since 
the effectiveness of the second operation gestalt of the ** style improves, dust stops being able to adhere to a glass 
substrate easily. Since the effectiveness of the fourth operation gestalt of the ** style improves, dust stops being 
able to adhere to a glass substrate easily. In addition to the general effectiveness mentioned above, a **** 7 
operation gestalt prevents the reflect lump by the scattered reflection of light etc., and effectiveness is in 
improvement in image quality. The eighth operation gestalt can control image quality degradation of the lump 
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[ reflect ] by scattered reflection prevention of light etc. similarly. Moreover, the path clearance management 
between the window part of a match plate and the effective viewing area of a liquid crystal panel is eased in an 
assembly phase, and it leads to improvement in the yield. Since the effectiveness of the ** style increases, the ninth 
operation gestalt can mitigate the adhesion of dust and dust to the front face of a liquid crystal panel. 
[Brief Description of the Drawings] 

[Drawing 1] It is the typical perspective view showing the liquid crystal panel used as the main components of the 
liquid crystal display concerning this invention. 

[Drawin g 2] It is the block diagram showing the whole projector configuration concerning this invention. 
[Drawing 3] It is the mimetic diagram showing the cooling structure over the liquid crystal display unit of the 
projector concerning this invention. 

[Drawing 4] It is the decomposition perspective view of the liquid crystal display concerning this invention. 
[Drawing 5] It is the sectional view of the liquid crystal display concerning this invention. 
[Drawing 6] It is the mimetic diagram showing the example of reference. 

[Drawing 7] It is the perspective view showing the example concerning the first operation gestalt of this invention. 
[Drawin g 8] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 9] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 10] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 1 1 ] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 12] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 13] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 14] It is the perspective view showing the example of the first operation gestalt of this invention. 
[Drawing 15] It is the perspective view showing the example of the second operation gestalt of this invention. 
[Drawing 16] It is the perspective view showing the example of the second operation gestalt of this invention. 
[Drawing 17] It is the perspective view showing the example of the second operation gestalt of this invention. 
[Drawing 18] It is the perspective view showing the example of the second operation gestalt of this invention. 
[Drawing 19] It is the perspective view showing the example of the second operation gestalt of this invention. 
[Drawing 20] It is the perspective view and top view showing the example of the third operation gestalt of this 
invention. 

[Drawing 21] It is the perspective view showing the example of the third operation gestalt of this invention. 
[Drawing 22] It is the perspective view showing the example of reference. 

[Drawing 23] It is the perspective view showing the example of the fourth operation gestalt of this invention. 
[Drawing 24] It is the perspective view showing the example of the fourth operation gestalt of this invention. 
[Drawing 25] It is the perspective view showing the example of the fourth operation gestalt of this invention. 
[Drawing 26] It is the perspective view showing the example of the fourth operation gestalt of this invention. 
[Drawing 27] It is the perspective view showing the example of the fourth operation gestalt of this invention. 
[Drawing 28] It is the perspective view showing the example of the fourth operation gestalt of this invention. 
[Drawing 29] It is the decomposition perspective view showing the example of reference. 
[Drawing 30] It is the perspective view showing the example of the fifth operation gestalt of this invention. 
[Drawing 31] It is the perspective view showing the example of the fifth operation gestalt of this invention. 
[Drawing 32] It is the decomposition perspective view showing the example of the fifth operation gestalt of this 
invention. 

[Drawing 33] It is the top view showing the example of reference. 

[Drawing 34] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 35] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 36] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 37] It is the mimetic diagram showing the example of the sixth operation gestalt of this invention. 
[Drawing 38] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 39] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 40] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 41] It is the mimetic diagram showing the example of reference. 

[Drawing 42] It is the perspective view showing the example of the seventh operation gestalt of this invention. 
[Drawing 43] It is the mimetic diagram showing the example of reference. 

[Drawing 44] It is the perspective view showing the example of the seventh operation gestalt of this invention. 
[Drawing 45] It is the perspective view showing the example of reference. 

[Drawing 46] It is the perspective view showing the example of the ninth operation gestalt of this invention. 
[Drawing 47] It is the perspective view showing the example of the ninth operation gestalt of this invention. 
[Drawing 48] It is the perspective view showing the example of the ninth operation gestalt of this invention. 
[Drawing 49] It is the perspective view showing the example of the ninth operation gestalt of this invention. 
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[Drawing 50] It is the perspective view showing the example of the ninth operation gestalt of this invention. 
[Description of Notations] 

1 [ ... A liquid crystal display, 22 / ... A cowling duct, 23 / ... A side attachment wall, 24 / ... An inclined plane, 
25 / ... A fin, 26 / ... A slot, 28 / ... A heat-conduction sheet, 29 / ... Ultraviolet-rays hardening resin, 29H / ... 
Thermally conductive silicone resin, 35 / ... Baffle plate ] ... A liquid crystal panel, 2 ... An outer frame, 3 ... A 
match plate, 1 0 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 




[Drawin g 3] 
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[Drawin g 4 ] 




[Drawing 5] 
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[Drawin g 6] 
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[Drawin g 8] 
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